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Sulfate 


“a third potent tuberculostatic agent’”! 


now availableas Wimactan e 


Isolated in 


Ciba Research 


Laboratories 


Sulfate 


Viomycin Sulfate Ciba 


e Active even when bacillary resistance to 
streptomycin or isoniazid has developed 


e Side effects rare and renerally mild in thera- 


peutic dosage 


e Especially recommended in combination 


with PAS 


Supplied as sterile vials: The equivalent of 1 
Gram viomycin base as the sulfate. 


Hobby, G. L., 
Am. Rev. Tuberc. ¢ 


Detailed literature sent on request of physicians 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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Clinical experience here and abroad pro 
vides impressive evidence of the unique 


merits of this new bronchographic agent 


DION 
bronéhographic 


contrast.medium 


eliminatedAn: four days 


ASK FOR BROCHURE Bronchography with Dionosil 
methods for instillation and intubation—patient posturing, ra 
diographic technic, etc. Profusely illustrated with plates and 
diagrams. Picker X-Ray Corporation, 25 So. Broadway, White 
Plains, N. Y 
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Hetracym 


For well-tolerated 
therapy of such common 
infections as 


Pneumococcal infections 
including pneumonia, with 
or without bacteremia 
streptococcal infections, 
with or without bacteremia, 
including follicular 

tonsillitis, septic sore 
throat, scarlet fever 
pharyngitis, cellulitis 
urinary tract infections 

due to susceptible organisms, 
and meningitis; many 
staphylococcal infections 
with or without bacteremia 
including furunculosis 
septicemia, abscesses, impetigo, 
acute otitis media 
ophthalmic infections, 
susceptible urinary tract 
infections, bronchopulmonary 
infections, acute bronchitis 
pharyngitis, laryngotracheitis 
tracheobronchitis, sinusitis 
tonsillitis, otitis media, 

and osteomyelitis: 

certain mixed bacterial 
infections; soft tissue 
infections due to 

susceptible organisms. 


Brand of tetracycline 


is now available on preseription from 
Pfizer, Laboratories, pivision, chas. Pfizer & inc. 
world’s largest producer of antibioties, 
discoverers of oxytetracyeline and 

the first to describe the structure of 
tetracycline, nucleus of modern 


broad-speet rum antibrotie therapy. 


Tetracyn is supplied as Capsules, 
Tablets, Oral Suspension (chocolate 
flavored), Pediatric Drops (banana 
flavored), Intravenous. Intramuscular, 
Ophthalmic Ointment. and Ointment 


topical). 


Pfi PT") PFIZER LABORATORIES, Brooklyn 6, N. Y 
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Diagnostic Reagents 
for the Determination of 


ANTISTREPTOLYSIN T 
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SENSITIVITY TESTS 
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HETEROPHILE ANTIBODIES 


nfectious Mononucleosis requires the use of stande 


i 
Guinea Pig Kidney Antigen, Desiccated and Suspension 
Bacto-Beef Cell Antigen, Desiccated and Suspension 


BLOOD COAGULATION 


Prothrombin determinations require accurate! prepared interstandardized 
reagent 
Bacto- Thromboplastin Bacto-AC Globulin 
Bacto-Prothrombin 2 Stage Reagent Bacto-Sodium Chloride 0.85 Per Cent 
Bacto-Prothrombin Free Beef Plasma Bacto-Sodium Oxalate Solution 0.1 Molar 
Bacto-Prothrombin Free Rabbit Plasma Bacto-Calcium Chloride Solution 0.02 Molar 


LIVER PATHOLOGY 


} 


epat urbances 1s ace 


Bacto-Cephalin Cholesterol Antigen 
hymol Turbidity Reagent Bacto-Kingsbury Turbidity Standards 
Bacto-Thromboplastin and other Prothrombin Reagents 


RENAL FUNCTION 


$a caretul repared jectable recommended 
i rate 


HEMAGGLUTINATION 
OF RED BLOOD CELLS 


rate 


Bacto-Trypsir for Hemagglutination Trypsin, Dif é 
Bacto-Hemagglutination Buffer Bacto-Bovine Albumin 30 
Bacto-Phytohemaggl utinin 


DIFCO LABORATORIES 


DETROIT 1, MICHIGAN 
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RAYTHEON MICROTHERM 2207220. 


Raytheon Microtherm® Diathermy makes it possible to deliver 
deep heat to the tuberculosis patient almost as safely as to the non 
tubercular.’ No harmful effects are observed as far as the 
pulmonary lesion is concerned.’ Marked benefits result in the 
treatment of osteo-arthritis, fibromyositis, bursitis, 

peripheral neuritis and sprains.’ 

Areas at a distance from the lungs —ankle, knee, and hip 

joints, and the sciatic nerve distribution can be treated without extra 
precautions, by using the directors best suited to the 

particular area and condition.’ 


Your medical equipment dealer will gladly 
demonstrate new Raytheon Microtherm, Model CMD-10. 


1. Rudin, L. N., and Jensen, J.R., C.M. Digest, XX: 7, 1953 


Copies of this article are available on request 


RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section NB-TA. Waltham 54, Mass. 
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Look for the 


P* Rat 
DATE 


The importance of freshness in a rose is obvious, 


N 


but until recently it was not generally realized that 


freshness is equally important to PAS. 


Ic has now been demonstrated that a marked de- 
terioration develops in PAS with age, and upon 
exposure to light, air and moisture. Any lack of 
freshness in PAS produces decomposition, discolora- 
tion and unpleasant taste. These factors increase the 
incidence of gastro-intestinal distress, and reduce 


the efficacy of the drug. 


To preclude the development 
of these undesirable effects, 
Hellwig’s neutral PAS so- 
dium crystals now carry an 
expiration date, after which 
we consider it inadvisable to 


use the drug. 


lor Purity, Freshness, Taste 


Specify Hellwig 


neutral PAS sodium PACKETTES 
UNILITER PACKS 
TABLETS 
BULK CRYSTALS 


, 4ne. 209 East Chestnut Street + Chicago 11, Illinois 
Saranac Lake, 
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In TB detection and control 


1 Combinatior 
for fluor 


eral radiogra 


2 Individually mounted 
photoroentgen unit for 
“miniature x-rays.” 


3 Motor 
changer 
stereo 


through x-ray follow up 
ot each pat aw hos} 
t have facilities for general x-ray 
st work. The above combination of 
Electric units is your economical 
1 x-ray department. Call your G-] 
ray representat tor full facts, or write X-Ray Depart 
t, General Electr o., Milwaukee 1, Wis., for Pub. $111 
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WP 


prompt action 


rapid elimination 


clear-headed awakening 


ELIXIR ALURATE 


Available as ELIXIR ALURATE, cherry red color/ELIXIR ALURATE VERDUM, em« 
Ea nt 0 om > grain) of Alurate per teaspoontul 


le. Alurate brand 


HOFFMANN-LA ROCHE INC. + ROCHE PARK + NUTLEY 10 + NEW JERSEY 
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In Volume 70, No. 4, 1954 The Effects of Isoniazid on Patients with Multiple Selerosis 
! John F. Kurtzke | us Berlin, the fourth and fifth paragrap! i the sum i 
should be changed to read as { ows 

(Of the comparison grou idmitted with mild to moderate lisabilities ‘ eg ies | 
through 5 i total of 117 patients, 53 pe ent were unchanged at the time lischarge ; 
pe er sere improved tf rie more categories ind , pe ent were ‘ Ir ihe g l 
tre ed with tsoniazid, ere in the mild to moderate cate ad S810! categ 
1 through 5), but on discl ge 100 per cent of these | 
58 patients in the m ver cent were unchanged pe 
vere worse, and pe had impre ilization. In the grou eated tt 
moniazid. there were tients cH 10. these pe mypre ead 
10 per cent were unchanged, and 5 per gzimmmmmatient) died while in the hospit . 

In Volume 70, No 154 The of Pulmonatr Tuberculosis W h 
zinamide Used Alone lin Para-Aminosali Acid 
on | 4) 115 should be el ged to read as follows 

The concentrations of | iZinamide in the blood were determined it -)p rent ho were 
receiving 2.8 gm. daily. On the fifteenth day of treatment, the pyrazinamide concentrations 
vere 57 and pert ts nd 85y at ind 103 it 1Oy 
respectively, 
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CANCER OF THE LUNG 


A Review of Experiences with 1,457 Cases of Bronchogenic Carcinoma 
ALTON OCHSNER, C. JACK RAY, ann PAGE W. ACREI 
Received for publication May 17, 1954 


INTRODUCTION 


With the development of more efficient methods for the treatment of pul 
monary tuberculosis and with a concomitant increase in the incidence of ma 
lignant lesions of the bronchus, a physician interested in chest diseases must 
necessarily recognize the increasing importance of bronchogenic cancer. Al 
though there are some who maintain that cancer of the bronchus is not increas 
ing but that the apparent Increase 1s due only to recognition of the condition 
at the present time which previously was misdiagnosed, this contention does 
not seem valid for two reasons. First, in the older age group, tuberculosis, 
whi h is the condition vith whi h bronchoge nic cuncer is likely to be confused, 
has not decreased, whereas bronchogenic cancer is increasing more than any 
other cancer. Second, in those countries, particularly in Europe, where autopsies 
are done almost routinely, bronchogenic cancer has increased as it has in the 
United States: and it is doubtful that a competent pathologist is likely to over 
look a bronchogenic cancer at autopsy In Holland (1), for instance, cancer of 
the lung increased twenty four-fold in men and tenfold in women in the period 
from 1924 to 1951. In the United States, between 1914 and 1950, bronchogeni 
cancer increased in women from 0.6 per 100,000 population to 4.3 per 100,000 
population, and in men the increase was from 0.7 to 19 per 100,000 population 

Cancer of the lung is increasing more than any other cancer in the body In 
1920, it represented 1.1 per cent of all cancers in the United States; in 1930 
2.2 per cent, and in 1948, 8.3 per cent. The writers have had the temerity to 
predict that in 1970, approximately twenty vears hence, it will represent 18 


pel cent of all ancers, ipproximately Ore hn every \s men are more 


From the Departme! Surgery, School of Medicine, Tulane Univer — 
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than women, it is the be f the writers that, in 1970 
r three men with cancer wil ave cancer of the lung (2 
cers are increasing because cancer is primarily a disease of 
ind we are becoming a nation of older people, cancer of the 
i different pattern from all other cancers ll cancers except cancet 
crenst vith advancing nge \ greater percentage ol people eighty 
develop cancer than those seventy, and a greater percentage of 
elop cancel than those sixty ind On Hlowever, cance 
follow this pattern. There is a rapid increase in the inci 
ng. much greater than that seen in anv other cancer 
resent time of approximately fifty-five years, fol 
there i decrease in incidence of the disease 
! the behavior of cancer of the lung is not v, but there has 
the « biftec mn vears ago the peak incidence occurred 
vas not as high; in other words, the peak incidence 
coming higher and is being reached at a i age 
tha 
Th niort n behavior and incidence of cancer of the lung 
from those cer is,in the opinion of the writers, that persons vho 
have moked for manv vears have subjected their hearts ind blood 
{ thy terious effects of tobacco. As a consequence thev are likely 
thrombosis and die before the carcinogenic effect of tobacco 
f. It might he stated that 1 possibly dubious advantage 
cigar king that one might be prevented from having a cancer ot 
the lung ys coronary disease and dies before he has a chance to 
develop lung can 
Although there ar inv who wi disagree vith the contention that cancer 


| thre ung enu ed eclynrette smoking it. thy vriters’ eonvi the 


e im the neldence of canes of the lung ts due almes 

moking. There ts a distinct parallel between the consump 

nal the nereased incidence of cancer of the lung Although 

this might be dered coincidental and is so considered by many, the fact 

that it is progre elyv increasing hardly supports this contentior In addition 

exper ment ! tigation have shown that Cigarette smoke contains a Cal 

‘ have demonstrated the presence or carcimogens 

tobacco nome except thr nvestigatior performed by W vndet and 

(iraham (3 the experiment done in such a way that the cigarette smoking 

by humar imulated. In this particular experiment a robot machine smoked 

twentv-lour { ita time in a Wav comparable to that in which a human 

bemg smoke triat SIXT\ seconds a drag of two seconds ts taken The 


amoke obta cigarettes was cooled, and the tarred residue was 


ipplied to the i of animals three times a weel At the end of eight months 


mn tumor cle ‘ oped il the site of application \t t he end ol one vea 
one ( oped i; cancel \t the end of wo years however 


of the ar eloped cancer at the site of the ipplication of the 


due and the cancer was similar to that seen in human beings in that the tumor 
metastasized, killed the ar imal and Was ALSO transplantable 

lhe criticism is frequently made that one cannot compare animal cancer 
with human cancer; no attempt is being made to do so. However, it is well 
known that cancer of the lung can be produced by carcinogenic agents. The 
experiences In Schneeberg mines (4 a, b) demonstrate this without any question 
of a doubt. It is also a fact that cancer of the lung I8 Increasing Ih an unprece 
dented manner more than any other cance and that there is a distinet paralle! 
between the consumption of cigarettes and the increase in the incidence of can 
cer of the lung. The investigations of Wynder and Graham demonstrate without 
any question that a carcinogen is contained in cigarette smoke. It is, therefore 
a logical conclusion that the unprecedented increase in the incidence of cance 
of the lung is due to cigarette smoking. The writers are so convinced of the 
causal relationship between cigarette smoking and cancer of the lung that they 


fear that, unless something 1s done to remove the carcinogenic factor from the 


tobacco in cigarettes, the incidence of cancer of the lung will increase in even 
more alarming proportions 

An argument which frequently advanced against the causal relationship 
between smoking and cancer of the lung is that. in contradt tinetion to other 
areas in which epidermoid carcinomas are caused by carcinogens, premalignant 
lesions do not occur in the bronchial tree \pparently the fact that premalg 
nant lesions are not found in the bronchi is due to the fact that pathologi ts 
sf ldom look for them ly i recent unpublished studv made by Millard Co 
tilow (5) (a senior medical student at Tulane University) on persons who died 


from other causes, it was found that in heavy smokers there were definite meta 


piastle changes vhich ere probably precancerous and that there Was Col 


siderable alteration from that seen in persons in the same age group who had 
not smoked (figures 1 and 2 

\nother argument whi is advanced ts that, if there is causal relationship 
between cigarette smoking and cancer of the lung, there should be a comme: 
surate increase in the death rate from cancer of the larynx, which there is not 
This difference between the fatalitv incidence of cancer of the lung and that if 
cancer of the larynx | indoubtedly due to the fact that cancer of the larynx» 
readily diagnosed and is readily amenable to therapy. Cancer of the laryny 
increasing as much as cancer of the lung, but the fatalitv incidence is lowe 
cancer of the larynx because of the high curability rate 

Although both white ind nonwhites have eancer of the lung. it is found 
more trequently among whit people In the Charity Hospital in > y Orlean 
an ideal opportunity has been afforded to study racial incidence because both 
the white and nonwhite races are admitted with about equal frequency In 
that institution, cancer of the lung is found in white people in 177 per 100,000 


aimissions as compared with 130 in the nonwhites. Men are more frequently 


involved than womet the New Orleans series of 1,457 cases JU per cent were 
n men and 10 per cent vomen (figure : he writers are of the opinion that 
te of the tact that omen are beginning to smoke almost as much as me 


( uncer of the ng rie er become is Trequent i yvomen because prob 
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Fic. 1. Normal pseudostratified columnar ciliated epithelium from bronchus of non 


smoker H & 120) (Courtesy of D 


Marked squamous metaplasia of bronchial epithelium seen in excessive smoker 
There are marked nuclear changes, blood vessel penetration into the epithelium hyper 
chromatiem, and a il keratinization of the surface lave He&k &® 120 Courtesy of 


V ard C oat 
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1457 CASES 


1310} 


MALE FEMALE 


nee in 1.457 cases of bronchogenic carcinon 


hia Age incidence in 1,457 cases of bronchogenic carcinoma 


abilitv, men are more susce¢ ptible to this condition than women. Evarts Graham, 
, on the other hand, is of the opinion that it will become as common in women 
when they smoke as much as men do 


As in most cancers, cancer of the bronchus is primarily a disease of advancing 


age. The greatest incidence in the present series was In the sixth decade, 37.4 


per cent, followed by a frequency in the seventh decade of 31 per cent and in 
the fifth decade of 17.5 per cent (hgure 4 
were in the sixth decade 
in the fifth decade 


Of the resected cases, 39.6 per cent 
31.9 per cent in the seventh decade, and 17.2 per cent 
Thus, almost 90 per cent ol the cases of bronchogenic can 
cer in the writers’ series occurred in patients between fifty and eighty years of 
age 


PATHOLOGY 
Location: In this series, the right lung was involved somewhat more frequently 


than the left, i.e., in 54 per cent of the cases compared with left-sided involve 
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ment in 46 per cent (figure 5). Of great importance is the fact that the upper 

Lobe ure ! ed more frequently than other portions In the present Series, 

the right upper lobe was involved in 27 per cent and the left upper lobe in 29 

per cent « cases. Thus, in more than 55 per cent of the cases, the upper 
Lobe \ nvolved This is of practical importance because these tumors art 

Trequet! i ition which is difficult to isualize bronchoscopi It is 

for on that the bronchoscopic visualization is relatively infrequent 

0 Che most Irequent type is an epidermoid tumor, and the 

hat this is the type of tumor which is produced by a carcinogen 

ies, 49.4 per cent of the tumors wert epidermoid carcinoma, 

undifferentiated, and 19.1 per cent were adenocarcinoma 

maies epidermoid carcinomas were also the most Irequent, 

representi ; r cent; with undifferentiated carcinomas representing 32 per 
nt I carcinomas, 15 per cent, of the total (figure 7). On the other 
hand, in Ww n, 21 per cent of the tumors were epidermoid, 25 per cent were 
undifferentiat >| per cent were adenocarcinomas. Of the epidermoid 
carcinoma eent occurred in men and 5 per cent in women. Of the ur 
differentiated tumors, 89 per cent occurred in men and 11 per in women 


Of the adenocar omas, 69 per cent were in men and 31 per cent in women 
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The location of the bronchogenic carcinoma is usually the lobar bronchus. In 
t per cent of the cases in the present series, the main stem bronchus was in 
the lobar bronchus was involved; and in 33 per cent, a 


volved; in 63 per cent 
figure 8). As is commonly 


peripheral! bronchial ramification was involved 


known, more adenor arcinomas than other ty pes of tumor occur in the periphery 


Of all of the cases of adenocarcinoma, 4 per cent were in the main stem bron 


chus 55 per cent in the lobar bron hi, and 28 per cent had arisen in the periph 
ery. These percentages for the undifferentiated carcinomas were 4, 59, and 37 


respectively (figure 9 

CLINICAL MANIFESTATIONS 
cancer. In fact, cancer 
all until it has at 


of the bronchus probably does not cause any symptoms at a 
person who has an extremely 


There are no classical manifestations of bron« hoge ni 


tained considerable size except in the fortunate 
instance, hemoptysis 


small lesion in which early ulceration occurs In such an 


may be an early manifestation 
symptoms referable to the lung, and the first manifestation may be a distant 
undoubtedly 


tarely, a bronchogenic cancer may produce no 


this represents the exception There are 


metastasis. However 
present for relatively long pe 


many cases of bronchogenic cancer which are 


riods of time before symptoms are produced 
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Fig. | ocation of lesion in bronchopulmonary tree in 422 cases of bronchogenik 


crnoma 


Respiratory symptoms: Frequently the early symptoms of bronchogenic cancer 
are those of a lower re spiratory tract infection In fact, in most of the patients 


a diagnosis of influenza or viral pneumonitis is made. This is certainly under 


standable because a lesion occluding the bronchus favors infection of the lung 


parenchyma distal to the obstruction, and the clinical manifestations are those 


of a pneumonitis In more than half of the cases in the writers’ series, a diag 
nosis of a pneumonitis had been made 

Undoubtedly the most frequent manifestation of bronchogenic cancer is a 
cough, but, because all excessive cigarette smokers have a persistent cough, it 
is likely to be disregarded. If, however, there is a change in the character of the 
cough, itis of significance Hemoptysis always demands investigation because it 
means an ulceration of the respiratory tract. In all such persons, particularly 
men more than forty years old who have been heavy smokers, it is obligatory 
either to confirm or to exclude the diagnosis of bronchogenic cancer. Another 
frequently early manifestation is thoracic discomfort, which also demands in- 
vestigation. Wheezing may be the earliest manifestation of bronchogenic cancer 
because it is an indication of bronchial obstruction. It is of much less signifi 
cance in a person who has been asthmatic all his life, but, in a man more than 
forty years old vho has been a hea y smoker and prey iously had had ho wheez 
ing, it is indicative of bronchogent cancer until proved otherwise. Late mani 
festations of bronchogenic cancer are fever, pain, digestive disturbances, and 
emaciation, which usually are indicative of extensive disease. In the resected 
cases of the present series cough had been present in 87 per cent, weight loss 
in 66 per cent, chest pain in 61 per cent, hemoptysis in 52 per cent, previous 
respiratory tract infection in 52 per cent, dyspnea in 47 per cent, weakness in 
16 per cent, wheezing in 12 per cent, night sweats in 11 per cent, and voice 
change in 6 per cent (figure 10 


Involve ment of pn enic or recurrent lar yngeal nerves Although the re are many 
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thoracic surgeons who accept evidence of involvement of the recurrent laryngeal 
or phrenic nerves as an indication of inoperability, the writers have not been 
willing to do so. Whereas involvement of « ither one or both of these nerves in 
dicates extension of the lesion beyond the lung to involve the nerve, it does not 
necessarily mean that the lesion cannot be resected or that the patient cannot 
be cured. Unless there is other evidence of inoperability, it is believed that the 
patient should be given advantage of a thoracic exploration. In the present 
series, there is one patient who had involvement of the recurrent laryngeal 
nerve by a tumor and who is alive and apparently well seven years after the 
pneumonectomy Had recurrent iaryngeal nerve paralysis he nan ation ol 


inoperability, this patient would undoubtedly have succumbed by now 


Roe nigenog aphy The diagnosis of cancer of the ung is not difficult if one 
only considers the possibility of its existence. Roentgenography is particularly 
valuable because of the ease with which a chest roentgenogram can be obtained 
It is hoped that earlier diagnoses of bronchogenic cancer will be made in the 
future by routine roentgenography of all men more than forty years old who 
have smoked excessively for a number of year 

\ lesion which ts larg enough to cast a shadow can be detected on the roent 
genogram, and investigations must be instituted to verify or exclude the diag 
nosis of bronchogeni uncer, Difficultv is encountered in hilar lesions because 
in this area small lesions can be detected only with difficultv. Whether the use 
of supervoltage techniques for visualization of these hilar lesions will become 
practicable, only time will te Che original investigations by Pendergrass and 
his associates (7) indicate that these will offer a possible method of detecting 
small hilar lesions 

In some of the early lesions which are so small as to occlude the bronchu 
incompletely, obstructive emphysema may be present. This is due to the fact 


that the bronchus is not a rigid tube but dilates during inspiration and contracts 


during expiration. As a result of dilatation during inspiration, air gets beyond 


the tumor into the lung distally but, during expiration, as a result of the con 
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traction of the bronchus on the tumor, air cannot get out and is trapped, pro 


ducing the obstructive emphysema. If the tumor completely oc ludes the bron 


chus. atelectasis with a tell-tale shifting of the mediastinum toward the affected 
side, development of the characteristic shadow, 
Occasionally, bronchography is of value in detecting periph 


\ correct diagnosis was made 


and visible elevation of the 


diaphragm oceul 
erally located lesions or those in the upper lobe 


in 82 per cent of the cases in the present series by the roentgenographi findings 


figure 11 
Broncho copy sronchos opy is 
cer except in a small peripheral lesion in which bronchoscopy would probably 


indicated In most cases ol bronchogent can 


give little information. It is unfortunate that by bronchoscopy only a rela 


tively small number of tumors can be visualized. In only 33 per cent of the pres 


ent ca wis This 
is due to the fact that the majority of the tumors are in the upper lobes and 
Bronchoscopy is ol 


if possible to make a diagnosis on bron¢ hoscopy figure 12 


periphery beyond bronchoscopic vision 


some are in the 
y in making it possible to visualize those tumors within 


value, however, not on 


bronchoscopic vision, but also because it will often give considerable information 


concerning operability. In those instances in which there is fixation of the main 


stem bronchi the ist 18 probably inoperable 
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( yloloau mation ) or bronchial washings: Cytologic examination 


of the bronchial se¢ to the writers experience the most valuable method 
ol making a@ posit ( ( of bronchogenic carcinoma. Material can be ob 
either by bronchial aspiration or by expectoration. Whereas, in the 
present series, highet tance of positive diagnoses, specimen for specimen, has 
been made from study of bronchial aspiration material, a greater number of 
have been diagnosed positively from examination of the sputum. This 
simply to the 1a vhereas only one bronchial aspiration is obtained, 
many sputum spe ns be examined. In 68 per cent of the cases, it was 
possible to make ‘ iwnosis of bronchogenic cancer by cytologic exam 
ination 
ispiratior piration biopsy ha Hecn advocated Vv many Although 
aluable met O } ng a diagnosis of peripherally located lesior t 
believed that it ‘ ot be used in the patient in whom a curative proce 
dure might be possible because of the danger of implantation of tumor cells 
slong the course ng needle. Instead, its use should be limited to 
the pat vith ! noperabl esion In whom a posit microscopt 
diagnosis is advisabl 
Suraqueal « rplorat oO” r cent of the cases of the present writer it has 
been possible to make a po e preoperative diagnosis; in 20 per cent, however 
it was not possible to make a positive diagnosis before thoracic exploration 
It is believed, therefore that thoraci exploration Is a justifiable method of 
diagnosis and definitely should be used in any patient in whom a bronchogenic 
cancel might exist unless there is an obvious contraindication to the procedure 
At the time the chest is opened, several procedures can be undertaken to dete 
mine whether bronchogenic cancer is present or not. If the lesion is in the pe 
riphery, it can be remove yy wedge resection, or a simple biopsy can be don 
In other instances, s resection or lobectomy is performed. An im 
mediate frozen sectior ind if the lesion proves to be carcinoma, a radical 
pneumonectomy with a oc excision of all the mediastinal nodes should be 
done. If, however, there nv question about the lesion being benign or ma 
lignant, it is better to d ontinue the operation and wait until the permanent 


section Is examined, eve it the risk of having to perform a pneumonectomy 


later if the permanent ion proves that the lesion is malignant 


rREATMENT 


Che only curative treatment of bronchogenic carcinoma is surgical extirpation, 


Although there are some who are of the opinion that lobe« tomy can and should 
be used in the treatment of bronchogenic cancer, the writers are definitely of the 
opinion that lobectomy is ota good cancel operation There is no question hut 
that some patients with bronchogenic cancer can be cured by the removal of a 
lobe, but it is strongly believed that many more patients would be cured if a 
radical operation, cons ng of pneumonectomy with an en bloe excision of all 
the mediastinal nodes, were done. Indeed, it is believed that the only indication 
for lobectomy for bronchogenic cancer is preoperative evidence obtained from 


careful pulmonary function studies that a pneumonectomy could not be tolerated 
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Operable eTsu noperabl cases: Unfortunately, many cancers of the lung are 
far advanced by the time a diagnosis is made. In the present series of 1,457 cases, 
668 (46 per cent) were hopelessly inoperable when first seen (figure 13). Of the 
789 which were considered to be operable, 69 8.7 per cent) ol the patients refused 
surgery and 723 had exploratory operations Iwo hundred fifty-four (35 per 
cent) of the 723 patients were found to have non-resectable lesions. Of this 
group, 42 (16.5 per cent) died in the hospital. Of 469 patients in whom a rese¢ 
tion was accomplished, 89 (19 per cent) died in the hospital; 380 (S81 per cent 
were discharged from the hospital The management ol the 1,457 patients may 
be summarized as follows: No operation was done in 50.3 per cent, 49.6 per cent 
were oper ited upon and, in 32.1 per cent, resections were performed figure 14 

Palliative resection: ln 73 per cent of the patients, the resection was a palliative 
one, a procedure chosen arbitrarily when there is extension beyond the lung 
figure 15). For some reason or other, thoracic surgeons generally have been 


reluctant to perform palliative resections in the treatment of bronchogenic can 


It has been difheult for the present writers to understand this philosophy 


Chere are few, if any, abdominal surgeons who would hesitate to resect a malig 
nant lesion of the colon ina patient with a metastatic nodule of the liver. Even 
though the patient will die of his cancer as a result of metastasis, he will certainly 
he more comfortable and will live longer because of relief of obstruction. It is 
believed that one is equally justified in performing palliative resection for bron 


chogenic cancer in cases in which there is extension beyond the lung. Even though 
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the patient may not survive any longer than if he were not operated upon, he 
will be relieved of symptoms produced by complications of the tumor, e.g., sup 
puration or hemorrhag 


Idvanced lesions: The writers have operated upon many patients with ad 
figure 16). In 9.6 per cent 


within the pericardium was obligatory 


vanced lesions 


ligation of the pulmonary \ 


esse |s 
; in 3.5 per cent, a resection of the major 


portion of the chest wall was py rformed;: in 3 per cent the atrium was sutured 


in 2.8 per cent, a major portion of the diaphragm was removed; and in one 
Case, partial excision of the ena cava was done 

Causes of death: The causes of death varied in the 84 fatal cases. The greatest 
causes of death were cardiovascular complications, 43.8 per cent (figure 17 
never can be completely eliminated because it must 
be recalled that the majority of patients are in the sixth and seventh decades of 
life. Thirty-three and se 


Chese complications probabls 


en-tenths per cent were due to respiratory complica 
tions, 15.7 per ct nt to he morrhage, and 6.7 per cent were due to miscellaneous 
causes, The mortality rate in this series is high because of the fact that advanced 
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rate according to 
lesions were present in almost three-fourths of the patients The mortality rate, 
as is obvious, is dependent upon the age of the patient. Of those patients less than 
hity years of age, 14.4 per cent died: of those between fiftv and hity-nine, 16 7 
per cent died; and of those from sixty to eighty years, 24.2 died (figure 18 
Delay before diagnosis and surgery: It is lamentable that only 49 per cent of 
the cases were operable and only 32 per cent were resectable at the time the 
patients were first seen. This is understandabie, however, when it is realized that 
there was an average delay of 8.7 months from the onset of the first symptom 


until therapy was instituted. A delay of more than 6 months in any malignant 


process 1s hazardous. It is of interest that delay was longer in the group of pa 


tients in whom a resection was possible than in the group in whom a resection 
could not be done, 10.5 months and 7.5 months. respect) ely. Although this seems 
paradoxical, it simply indicates that a slowly growing tumor is likely to produce 
relatively few manifestations, and a diagnosis is not likely to be suspected until 
after a long delay. On the other hand, a rapidly growing tumor, which produces 
early and marked symptoms, is suspected of being malignant at an earlier time 
but, unfortunately, not early enough to permit resection. This does not mean, 
however, that, had the diagnosis been made within six weeks to two months 
after the onset of symptoms, the lesion would not have been resectable 

It is also disturbing that there was a longer delay in the private cases than In 


the ward cases, 9.3 months and 7.5 months, respectively. In determining who 
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Was responsible for the delay, it was found that the patient was responsible lor a 
delay of 2.8 months and the physician for a delay of 5.5 months. In the ward 
cases, the patient was responsible for a delay of 3 months and the physician for 
a delay of 3.6 months; but, in the private cases, the patient was responsible for 
a delay of 2.6 months and the physician was responsible for a delay of 6.2 months 
Confusion with atymcal pneumonia It is to be de plored that there was this 
longer delay in the private cases than in the ward cases. It was probably due to 
the fact that the private patient, who was able to afford hospitalization and in 
whom a diagnosis of viral pneumonia was made, was often sent to a private in 
stitution where he was treated for weeks or months for an ‘“‘atypical pneumoni 
tis.”’ He undoubtedly had some benefit because of control of the secondary infe 
tion by antimicrobial therapy, but the true condition (bronchogenic cancer) was 
possibly not considered until relatively late It is unfortunate that the profession 
too frequently considers atypical pneumonitis as synonymous with viral pneu 
monitis. Approximately five years ago many clinical reports concerning viral 
pneumonitis were published and, because the pneumonic process was described 
as atypical, the profession has become conditioned to consider all atypical pneu 
monias as viral pneumonias. Probably because of this, the resectability incidence 
in lung cancer has decreased in recent years, which is unfortunate (figure 19 
Although it is true that a man more than forty years old who has been a heavy 
smoker can have viral pneumonitis, the writers are equally convinced that his 
chances of having a bronchogenic cancer are even greater. It is imperative, there 
fore, that in all such patients in whom a prompt and complete subsidence of all 
clinical manifestations does not occur within a period of a few weeks, the possi 
bility of an underlying bronchogenic neoplasm be considered and steps be taken 
either to exclude or to confirm such a diagnosis. A man more than fifty years of 
age who has been a heavy smoker for twenty years has fifty times the chance of 
developing bronchogenic cancer as a man of the same age who has never been a 


garette smoker 


RESULTS 


In a consideratior y disease, particularly a malignant disease, the long 


time-survival rates ar g st importance. Although much is to be desired in 
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Carcinoma vould 


at the ol the writers believe that } n this y that the 


perso! 7 eliminated. There are a number of patients in the series 


who have ind in whom 1 ence of residua noma 


was found at auto \ ‘ erthe Css they ha f peen considered to have died 
ot cancer, and no exe ons have been made i he as umption that ill patients 
vho died during o operation died of their neoplastie disease 


all of the patients in vhom a resection was done for carcinoma, 47 pe r cent 


six months, 33 per cent at the end of one year, 20 pet 
at the end of two years, and 13.5 per cent at the end of five years (figure 


Lhe survi si n those patients in whom the ion had extended bevond 


the lung and in whom a palliative resection was done wert 


is follows: 37 per cent 


were alive at the end of six months, 24 per cent at the end of a year, 14 per cent 


“ars (figure 21 In 


those patients u hom the lesion was apparent \ imited to the lung 74 per cent 


at the end of two years and 6.6 pet cent at the end of five ve 


were alive at the end of six months, 56.5 per ce nt at the end ol one vear, 34 pel 


cent at the end of two vears, and 31 per cent at the end of five years (figure 2] 
Che writers are extremely proud of the results that have been obtained in the 
patients with palliative resection because it is believed that only by adopting the 
philosophy of doing resections in advanced cases has it been possible to obtain a 
7 per cent salvage rate in these persons If these patients had not been subjected 
to resection and had thev been considered nope rable because ol the extent of 


their disease, the writers are convinced that they would not have survived. This 
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tion of lesion 


Fic. 22 Comparisor of survival 1 resected and in non-resect 


is substantiated by the relatively poor results obtained in those cases in which 
resection was not done, admitting that, with the exception of the group of pa 
tients who refused surgery, the nonresected cases represented more advanced 
disease than those in which resection was done. In all of the cases, however, in 
which a resection was not done, other palliative procedures such as nitrogen 
mustard administration, X-ray therapy, or a combination of both were used, Of 
this latter group, only 17.4 per cent were alive at the end of six months, 5.5 per 
cent at the end of a year, | per cent at the end of two years, and only one of 
523 is alive at the end of four years (figure 22). It is thus seen that no other type 
ol therapy except resection offers any approac h to a cure 

It is of interest in the computation of the survival rates of the patients who 
have been subjected to resection, either palliative or curative, that there is a 
rapid decrease in the survival up to the second year, following which the decrease 
is much less. It may, therefore, be said that the person who has a resection of his 
lung for bronchogenic cancer, whether it is done as a palliative or curative 
procedure, and who is alive and apparently free from disease at the end of two 
vears has a good chance of being well. This is true not only of bronchogeni 
carcinoma but is true of gastric cancer, colonic cancer, and uterine cancer 


lo recapitulate the results, 85 per cent ol the general population in this age 
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Fic. 23. Result tained in entire series based upon present-da 
group are alive at the end of five years; 31 per cent of those with bronchogenic 
cancer in Which the lesion was limited to the lung, 13.5 per cent of all those sub 
jee ted to resection, and 6.6 per cent ol those with extensive disease. Of the entire 
group, 8 per cent are alive at the end of five years 

rhe results observed in the present Tulane series of 1,457 cases indicate that 
much must be done in the treatment of bronchogenic cancer, since only 8 per 
cent of the entire group of patients are alive at the end of five years (figure 23 
lhe fact that only 33 per cent of the entire group were resected shows that there 
is much to be accomplished, but that it can be accomplished only by earlier 
diagnosis and institution of curative therapy at a time when the lesion 1s still 
limited to the lung. In order to accomplish this, it is imperative that all persons, 
particularly men more than forty years old, who have unexplained thoracic dis- 
comfort, be considered to have bronchogenic cancer until proved otherwise 
Moreover, in order to detect the asymptomatic lesions, it is imperative that all 
men more than forty who have been heavy cigarette smokers should have chest 
roentgenograms at least every Six months, preferably every three months, so 
that, if and when they do develop bronchogenic cancer, it can be detected at a 


time when it probably 1s still limited to the lung and is curable 


SUMMARY 


Cancer of the lung is in reasing more than any other cancer in the body; and 
is due, the writers believe, to the carcinogenic effect of cigarette smoking. It is 
a disease primarily of men, principally in the sixth and seventh decades of life 

Approximately half of bronchogenic cancers are epidermoid; 31 per cent, un 
differentiated; and 19 per cent, adenocarcinomas. The upper lobe bronchi are 
involved more frequently than any other bronchi. Any man past forty vears 
ol age who has been a heavy smoket should be SUSPeEr ted ol having bronchogenic 
cancer if he has an unexplained thoracic discomfort. Viral pneumonitis should 
be viewed with suspicion in all such persons because of the likelihood that an 
associated infection in bronchogenic cancer can simulate viral pneumonitis 

Che diagnosis of bronchogenic cancer is usually not difficult if the physician 


will only think of the possibility of its existence. All men past the age of forty 
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who have been hea Y smokers should have a routine chest roentgenogram at 
least every six months. All shadows should be considered suspicious of carcinoma 
Unfortunately, bronchoscopy makes a positive diagnosis in only approximately 
one-third of all cases. By cytologic examination of the sputum, a correct diag 
nosis can be made in approximately 68 per cent of cases. In 20 per cent of in 
stances, It Is necessary to resort to thoracic exploration in order to make a 
diagnosis 

In Hu SeTICS ol ] 157 Cases 789 were considered operable, 723 were explore d ol 
which a resection was possible in 469. There was an operative mortality rate of 
19 per cent Palliative resection was done in 73 per cent ol the cases 

The fact that only 32 per cent were resectable at the time they were first seen 
was undoubtedly due to the fact that there was a long ce lay an average of 8.7 
months, from the onset of the first symptoms until therapy was instituted 

Thirteen and five-tenths per cent ol the patients who had resections are alive 
at the end of five years and are apparently free from the disease. Since only 85 
per cent ol the genera population sixty to seventy vears old without cancer of 
the lung are alive, the results are better than they appear. Of the patients who 


had extensive involvement and in whom palliative resection was done, 6.6 per 


cent were alive at the end of five vears. In a group ol patients in whom no rese¢ 


tion was done, only 17 per cent survived six months and only | per cent were 
alive at the end of two vears even though other palliative therapy such as 
nitrogen mustard or irradiation was used. It is obvious that, in order to increase 
the salvage rate in bronchogenic cancer, the diagnosis must be made earlier, 
and this can be ac omp ished only by having men who have been heavy smokers 


have routine chest films at least every six months 


SUMARIO 
Cancer del Pulmén 


Il efnecer pulmonar va imentando més que el de ninguna otra parte del cuerpo, de 
méndose esto, segin creer il efecto carcinégeno del fumado de cigarrillos. una 
enfermedad primariament os hombres, principalmente en el sexto y el séptimo decenios 
cle la vida 

Aproximadamente la mit le los cAnceres broncégenos son epidermoideos; 31 por crento 
no estan diferenciados 1x ciento son adenocarcinomas. Los bronchios de los lébulos 


superiores sé més a menudo que ningtin otro bronquio. Todo varén de mas de cua 


renta anos que na idiot 1oO nvete rado de iv consider irse como sospeche so cle padecer 
de cancer broncéogen tie in malestar tordcico ine cplic ido. Een todos esos individ 108 
debe considerarse cor sospech la neumonitis viral, dada la probabill lad de que n el 
cancer broncogeno nied oncomitante simule neumonitis viral 

l,l diagnéstico de cAncer broneégeno no suele ser dificil si el médico solamente recuerda 
vosible existencia lo n 1 implido cuarenta afios sido fumador obs 


ido debe hacerse iwdiografia tordcica a los menos cada seis meses. Toda som 


dete 7] lerar como sospechosa de carcinoma. Por desgr cia. la 
positivo mds que en la tercera parte aproximadamente de 


» del esputo canbe hacer un diagne ico acertado iproxl 


s casos. En 20 por nto <« or s necesario dirigirse a 
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bra observada 
madamente en 68 por ci | 
la exploracién tordcica ilar el diagnostico 

En una serie de 1.457 « 789 fueron considerados como operables y se exploré a 723 


posible if ‘ n en 469 de los dltimos. La mortalidad ope 
o. hu crento de los casos, se ejecuto una reseccion paliativa 


hecho de no un resecables mde de 32 por ciento var a estos ent 


por primera vez procede sin duda de que hubo una gran tardanza, un promedio de 8.7 meses 


leade la imeiacion d primeros sintomas hasta la institucion de la terapéutica 


Unis > por t » de los entermos en quienes se hicieron resecciones est4n vivos al cabo 
de cinco afios il ft exentos cde la dol neia. Como a dicha edad no estén vivos 


més que 85 por to n general que no tiene caéncer pulmonar los resultados 
son mejores de Dp los enfermos que ten an invasion extensa en quienes s¢ 
verified un i , i, 6.6 por ciento estaban vivos al cabo de cinco afios. En un 


grupo de en jue no se hicieron resecciones, solamente 17 por ciento sobrevivieron 


S018 wnte | por cle nto estaban vivos al cabo de dos afios pesar de haberse 
isado otra terapéutica como mostaza nitrogenada o irradiacién tesulta manifesto que, a 
fin de aumentar ¢ rescates en el cAncer proncogeno (jue hacer el diagnos 
tico antes, lo cual adéle ograrse haciendo que los fumadores sempiternos se hagan 


tomar radiograéfias t« las cornentes a lo menos cada seis meses 


RESUMI 


wugmentation par rapport A tout autre cancer de l’organisme 
Selon les au - laction « ircinoge ne cle la fumée des cigarettes ct prin 
cipalement une on de Uhomme, surtout aux environs de somxante A soixante ins 
Approximatiy nt | oitié des cancers bronchiogénes sont épidermoides; 31°,, non 
warcinomes. Les bronches du lobe supérieur sont plus fréquem 
tres tout grand fumeur int plus de qua met qui 
ques cancer bronchigtne doit étre envisagé. La pneumonie 
ivec suspicion chez es sujets, Ca une infection associee au 

rronchiog?t simuler la pneumonie virale 


Le diagnosti bronchiogéne n’offre habituellement aucune difficulté si le me 


decin envisage on existence | ous ies hommes de plus de qu irante ins 


qui ont ¢ ! fumeurs, devraient étre soumis A la radiographie pulmonaire systéma 
tique, au ‘ six mois. Toute opacité doit étre considérée comme suspecte du 
point de y f ment, la bronchoscopie ne permet le diagnostic que dans 
un tiers des en cytologique permet in diagnosti correct dans environ 
s. Dans 2 | est nécessaire d’avoir recours A l’exploration thoracique 

pour 

Dans une ‘ jugés opérables ete soumis explora 
tion, dans 460 cas resect roast lle ‘ opératoire était de 1% 
La résection dans 7 des 

se solent pretes a ia resection, au moment ou 


été vus p remier ois, était sans doute da au long délai, en movenne, 8,7 mois 


ipparitior rs symptOmes et l’instauration du traitement 


resections etarent encore Viv 
donné que 85 seulement de la population génér 
70 ans sont encore vivants, les résultats sont meilleurs 
les patie nts prese ntant des lésions étendues, et chez Is 
etion t itiquuee, 6,6 1 bout de cing ans Dans 


un groupe ) nts qt on n or survecu 


six mois et | t iu bout de méme lorsqu'un at 
ment pal de NH, (mou ‘ azote irradiation uit 
applique 
Dane le cer mchiogen est évident qt de préservat 
c plus précoce, ceci ne | ompli que s 


radiographique sys moins 


ous 
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In a preliminary paper on the mode of action of isoniazid (1), it was reported 
that tubercle bacilli susceptible to the drug became radioactive when incubated 
with C™ labeled isoniazid.* However, isoniazid-resistant tubercle bacilli did not 


‘ 


become radioactive when incubated with ¢ isoniazid. This suggested that 


le bacilli is associated with inhibition of growth 


fixation of isoniazid to tubers 
Che present report is concerned with further studies on the fixation of isoniazid 
by tubercle bacilli under a variety of metabolic states and as a function of the 


drug’s concentration in the medium 


MATERIALS AND METHOD 


The same method was used in all of the experiments dese ribed to measure the fixation 
of isoniazid to the cteri ll. Standard laboratory strains of H37Rv or RIRv were 
incubated for ten to four n days in Dubos liquid Tween” -albumin medium (2). C™ labeled 
isoniazid synthesi | Murray and Langham (3), with the (¢ in the carboxyl position 
was then added to the cultures, usually in a concentration of 0.4 y per ml., and the cultures 
were incubated fo urther seven days 

The cultures ! ted at 60°C for thirty minutes, and the cells were separated from 
the medium | ifugation. The organisms were washed three times with water con 
taining 0.02 per cent Tween” 80 and finally suspended in water with 0.02 per cent Tween" 
80. One milliliter amounts of this suspension, containing 1.5 to 3 mg. dry weight of organ 
isms, were spread on weighed copper planchets 10 8q. cm. in area, and the radioactivity was 
measured in an internal continuous gas flow counter (4). If the weight of organisms plated 
was kept below 3 mg., no correction had to be made for self-absorption 

Measurements were made of the radioactivity of organisms before and after pasteuriza 
tion, and it was found that heating the cultures to 60°C. for thirty minutes before washing 
and pl iting them did not ilter their radioactivity Subseque ntl therefore, as a safety pre 


sution the « ure ere routinely paste urized before the organisms were washed 


EXPERIMENTAL RESULTS 


ffect of nicotiy acid, nicotinamide, and isonicotinic acid: To determine if 
tubercle bacilli would bind and retain compounds that resemble isoniazid in 
chemical structure, three C™ labeled compounds were tested in conjunction with 
C™ labeled isoniazid, and the relative uptake of radioactivity by the organisms 
is shown in figure | 


There was no significant difference in radioactivity between isoniazid-sus 


ceptible and isoniazid-resistant bacilli incubated with C"™ labeled nicotinic acid 


Fron parti t of Medicine, University o hicago, Chicago, Illinois 

his investigation was supported by L rese irch grant f.-11) from the National Micro 
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1. Binding of radioactive drugs by tubercle bacilli 


TABLE 1 
LiPrECT \ND FORMALIN ON THE BINDING OF ISONIAZID 


TuBerRcLE Baciuu 


Control 
Heat-killed 
Formalin-killed 


H37Rv incubated seven days with 0.04 y per ml. (0.019 we per ml.) of ¢ isoniazid 


(pm/mg—counts per minute per mg. dry weight of bacilli 


x 10°-*/me micrograms X 10~* of isoniazid adsorbed per mg. dry weight of bacilli 
and C"™ labeled nicotinamide. The small amount of radioactivity of the isoniazid 
susceptible organisms incubated with C™ isonicotinic acid was presumably a 
result of traces of C™ isoniazid which were found by paper chromatography as a 
contaminant of the preparation of isonicotinic acid. The difference in radioactivity 
between isoniazid-susceptible and isoniazid-resistant organisms incubated with 
C" labeled isoniazid was large and occurred only with isoniazid and not with the 
other three substances tested 

Effects of heat and formalin on bacilli: Whether or not bac illi killed by exposure 


to 60°C. for thirty minutes or by exposure to | per cent formalin could subse 


quently bind isoniazid was examined. Fourteen-day-old cultures of H37Rv in 
Dubos liquid Tween*-albumin medium were killed by either heating to 60°C, or 


by exposure to | per cent formalin and were then exposed to C™ isoniazid for 
seven days. The uptake of radioactivity is shown in table 1. Neither the heat 
killed nor the formalin-killed bacilli retained the isoniazid 

tbsorption of metabolically inactive bacilli: To assess whether or not living but 
metabolically inactive cells could fix isoniazid, the metabolism of the cultures was 
arrested by either prior exposure to streptomycin or by keeping the culture at 


5°C. after adding the labeled isoniazid 
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resulted in a 


ibolism either by streptomycin or low temperature 


(rrest of me 
greater binding of isoniazid than occurred in organisms maintained under optimal 
metabolic conditions (table 
olnal treatment: As organisms maintained under un 
inhibited by streptomycin 


that 


/ flect of combined antimu 


favorable growth conditions or organisms previously 


d than did metabolizing bacilli, it seemed probable 


to two drugs might also result in a greater fixation of the 


hound more 
simultaneous exposure 


drug 
Fourteen-day-old cultures were exposed to ( labeled isoniazid alone, and to 


pairings of isoniazid with streptomycin or para-aminosalicylic acid (PAS). The 
organism treated with the combination of drugs bound more isoniazid than did 
the control cultures and bound the same amount of drug as bacilli whose metab 


olism was arrested by exposure to cold (table 3 


( ith 
but no consistent results were obtained. Sometimes the organisms were found to 


| isoniazid was used in several experiments in combination with PAS, 


much radioactivity as the control organisms incubated with 


In other experiments, the uptake of isoniazid in the presence 


contain twice as 


C™ jsoniazid alone 
of PAS was only ightly greater than in the control organisms. Therefore, the 


results with the combination of PAS and C'™ labeled isoniazid were not int luded 


in table 3 
Rate 


to the bacilli, cultures 


id: To determine how rapidly isoniazid became bound 


of H37Rv were grown in 500 ml. of Dubos liquid Tween" 


IND EBERT 
rABLE 2 
\ I 
rial ( } 
‘ tol ver mil. (0.0488 pe /n 
0 f oni i ) ed pe meg ir eigt | 
rABLE 3 
TREATMENT rue B ING OF Iso RY 
Pusercie 
\ l 
k t 
I 
( in) } 
( PAS 640 
Riktyw « ed end per O0244 er yf 1 180! Au! 


MODE OF ACTION OF ISONIAZID 


RATE OF UPTAKE OF INH 
/ ~ 


binding of isoniazid by tubercle bacilli 


TABLE 4 
NTRATION OF ISONIAZID IN THE MEDIUM ON THE AMOUN’ 


Isonrazip Bounp By Toserc ie Bactiu 
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H37Rv exposes to ( labeled isoniazid at varying concentrations 
10 ibsorbec weight of bacilli 
flask with a side arm. The side arm was fitted 


albumin medium in a 1,000 ml 
Kerlenmeyet 


with a ground glass joint that accepted its counterpart on 125 ml 
flasks. Aliquots of the culture could then be tilted out of the large flask into the 
small Erlenmeyer flasks at any desired intervals 
as described under MATERIALS AND MetHops 

‘isoniazid by a strain of H37Rv susceptible to 


Che bacilli in these aliquots were 


washed and counted 


Figure 2 shows the uptake of ¢ 


the drug. The graph illustrates once again that more isoniazid became fixed to the 
Moreover, it shows that the initial rate of fixation was 


cells at 5°C. than at 37°¢ 
just as rapid at 5” as: C. The initial uptake Was very rapid, reaching a peak 
at approximately sixteen to twenty-four hours Following this original peak pr 
drop occurred in the amount of drug bound to the cell 
Vhe drop was as much as 50 per cent 


This drop occurred in re 


peated experiments but to a varying degree 
of the peak value or as little as 20 per cent of the amount originally bound to the 


re. 
/ 
/ 
/ 
J 
/ + 

d 

if 

; 

: 

¢ 

2 
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EFFECT OF CONCENTRATION ON ADSORPTION 


Relationship between the concentration of isoniazid in the medium and the 


r of isoniazid | tubercle bacilli 


Fig. 4. Concentration of isoniazid in the medium related to the binding of isoniazid to 


tubercle bacilli according to Freundlich’s equation 


cells. Whether this decline in the amount of drug fixed to the cells represents a 


relative increase in the cell mass during this period or actual loss of isoniazid that 


had been bound to the cells Is not clear Follow ing this drop, the curve rose in an 
irregular fashion, usually reaching a plateau by the end of seven days, at a time 


when most of the organisms had lost their acid-fastness (5 


— 
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{mount of isoniazi wound as a tunction of ils concentration the surrounding 


medium: ‘Two-week-old cultures of H37Rv were exposed to concentrations ot ¢ 
labeled isoniazid ranging from 0.01 y per ml. to 20.7 y per ml., and the amount of 
isoniazid bound is shown in table 4 and figure 3 

Che shape of the curve in figure 3 resembles that relating the adsorption of one 
substance by another. Applying an empirical equation for adsorption to the 
data in table 4 gives a straight line as shown in figure 4. Such correlation only 
suggests adsorption as a possible mechanism for the binding of isoniazid This 
could occur on the cell surface or could take place on components within the cell 


DISCUSSION 


Fixation of a chemotherapeutic agent to susceptible cells is not an isolated 


phenomenon. Ehrlich originally suggested that a drug was effective according to 


the degree it was bound to the parasite cell. In the case of arsenosa compound 
Eagle and Magnuson (6) showed a proportional relationship between the binding 
of the compounds by trypanosomes and thei trypanor idal activity Kagle 7 

also has shown a relationship between the cytotoxic action of penicillin and the 
amount ol pens illin bound to the affected cells. Therefore, one may conclude that 
binding of certain chemothe rapeutic agents to cells is an important step in thei 
mechanism of action. Information concerning the dy namics of the binding process 
and the site of fixation are prerequisites to an understanding of the mode of action 
of isoniazid. Although both isoniazid and penicillin exert their cytotoxic effects 
by first being bound to the susceptible bacterial cell, the binding process [ol 
these two drugs differs in several important respects 

In the case of tubercle bacilli, the binding agent is extremely susceptible to 
heat and to chemical agents and its properties are destroyed by heating the cells 
to 60°C for thirty minutes or by 1 per cent formalin. The substance responsible 
for binding penicillin, however, is thermostable and chemically stable to a high 
degree. Treatment of staphylococci by autoclaving or with 3 per cent formalin 
does not block the site of penicillin attachment (8) 

Isoniazid fixation by tubercle bacilli is greater in amount if the organisms 
are in a resting state or maintained at a low temperature. However, penicillin 
fixation is less in amount in the case of resting organisms and is decidedly greatet 
in actively growing cultures (9, 10 

Che two drugs also differ with respect to rate of fixation. Penicillin is rapidly 
bound, and in the case of resting organisms the maximal amount is bound in three 
minutes (9). The binding reaction for isoniazid, however, does not reach an 
initial peak until at least sixteen hours of contact with the bacteria has been 
established, and the amount bound does not reach constant levels for seven to ten 
days 

\ marked difference exists between isoniazid and penicillin binding with re 
spect to the effect of drug concentration in the surrounding medium. The curve 
for isoniazid fixation suggests adsorption of the drug, whereas the curves pertain 
ing to penicillin (8) show two components, a specific binding and nonspecific 


binding capacity of the cells 
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Che type of drug fixation which occurs with penicillin strongly suggests that 
some essential substance, probably an enzyme, present in minute amounts in the 
cell combines with the penicillin and is thereby inactivated (10). Such a hypoth 
esis, however, does not account for isoniazid’s mode of action 

‘1 here are three possible mee hanisms by whir h a drug can become bound to 
susceptible cells: chemical combination with active groups in the cell; enzyme 
dependent reactions in which the drug substitutes for a moiety within an essential 
metabolite or enzyme system, e.g., the suggestion of Zatman and associates 
(11) that isoniazid exchanges with nicotinamide in diphosphopyridine nucleotide 
(DPN) in the presence of certain diphosphopyridine nucleotidases; and physical 
or phy sicochemical adsorption 

If isoniazid combined chemically with active groups in the cell, the reaction 
rate would be governed by temperature. Since the binding process takes place at 
approximately the same speed at 5°C. as it does at 37°C., then it is not likely 
an ordinary chemical reaction 

An enzyme-initiated reaction likewise would proceed more slowly at low than 
at higher temperatures, although it would eventually proceed more to completion 
at the lower temperature. Moreover, if an essential enzyme or metabolite were 
inactivated by combination with isoniazid, then the binding of large quantities 
of isoniazid would arrest metabolism more rapidly than would the binding of 
smaller quantities of isoniazid. This does not hold, however, for the bacilli behave 
in the same fashion if minimal inhibiting doses of isoniazid are added to the 
medium or if large doses are added (1 

From the data prese nted here on isoniazid binding and comparison with data 


obtained by others on penicillin binding, it seems likely that the two mechanisms 


are quite different and that isoniazid becomes fixed to the cell by a process of 
physicochemical adsorption. The adsorption of isoniazid does not immediately 
curtail the organisms’ metabolism but inhibits sustained and continued metab 
olism either by permitting accumulation of substances which become toxic to the 
cell or by interfering with the reactivation of enzymes concerned with hydrogen 


transport 


SUMMARY 


Che fixation of C™ labeled isoniazid to tubercle bacilli under varying metabolic 
states of the organisms has been described Tubercle bacilli do not bind On 
labeled nicotinic acid, nicotinamide, or tsonicotinic acid in any significant 
amounts. Heat-killed or formalin-killed bacilli do not bind isoniazid. More 
isoniazid is bound by cells whose metabolism is arrested by suboptimal tempet1 
atures or by streptomycin and PAS than is bound by cells growing under optimal 
conditions. Maximum binding of the drug takes at least sixteen to twenty-four 
hours. This initial peak Is followed by a drop in the amount bound, and then 
further fixation of the drug proceeds for another seven to ten days. The relation 
ship between the amount of isoniazid bound to the cells and the concentration of 
drug in the medium can be expressed by Freundlich’s equation for physical 


adsorption, These results indicate that the fixation of isoniazid to susceptible 
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MODE OF ACTION OF 
tubercie bar Lis governed ft i mechanism of a different sort than that which 
governs the fixation of pet n to pen n-susceptible organism 
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nmicotiniqtt l‘'amide nicot aue wide isonicotinique en quantile ignifieative La 
ce lles dont le metal sme est reduit par une temperature uboptima ou pa iatrepto 
mvcine et le PAS est plus ortante que celle fixée par les cellules se développa dans de 
conditions plus favoral Il faut vingt-quatre heures pour observer le 
maximum de fixation du " é&. La initial de fixation est suivi d’une chute ‘ i 
quantité fixée, puis d'une elle pérHEEN |évation de la f ition pendant encore sept 
d ours. Le rapport ent tité d’isoniazide fixée par les ce iles et la concentration 
cle i drogue dans le milieu peut exprimer pal équation de Freundlhiel ibsorptior 
physique Ces résultats indiquent que i fixation de isonizaide par les bac ‘ ensible 
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INTRODUCTION 


Raffel and associates (1, 2) have shown the important role played by the wax 
fraction of the tubercle bacillus in the mechanism of production of the de 
layed type of hypersensiti\ ity. The wax fraction, or, more strictly, the lipopoly 
saccharide isolated from it by Asselineau and Lederer (3, 4), has been found 
essential for the induction of the delayed hypersensiti\ ity not only to tuberculin 
or tuberculoprotein but also to antigens without relation to tubercle bacilli, 
such as ovalbumin or picry! chloride (2, 5). From these studies it was concluded 
that delayed hypersensitivity and immunity in tuberculosis were two separate 
entities (4, 6). This view was supported by the demonstration that only guinea 
pigs which had received BCG showed any demonstrable protection against a 
subsequent infection with a virulent strain, whereas guinea pigs prepared with 
heat-killed bacilli or with the wax fraction were not protected in spite of the 
fact that the former reacted strongly to tuberculin 

No information is available concerning the mechanism whereby tubercle 
bacillary wax or its contained lipopolysaccharide changes the host to the simul- 
taneously injected antigen so as to result in the development of the delayed rather 
than the anaphylactic type ol hy persensiti\ ity Typical of the first is the absence 
of correlation between circulating antibody and responsiveness ol the skin or 


the body cells. The second ty pe has all the characteristics of a reaction depending 


on the existence of humoral antibody. 

Thus, it seems reasonable to assume that the wax or lipopolysaccharide 
directs the immunologic mechanism along a channel different from that resulting 
in the elaboration of humoral antibody. On the other hand, tubercle bacilli 
are a constituent of the well-known adjuvant mixtures, and, moreover, it has 
been repeatedly demonstrated that their omission from such a system greatly 
reduces the efficiency of the mixtures as adjuvants (7, 8) 

If this adjuvant action was the property of the same wax fraction of tubercle 
bacilli, then the facts seem in« ompatible with the simple concept ol the separate 


ness of immunity and hypersensitivity. In the hope of elucidating these ambigui- 


From the Department of Bacteriolog ind Immunolog Harvard Medical School 
Massachusetts 
This investigation was supported by a research grant (6 3803) from the National In 
stitutes of Health, Public Health Service. It was also aided by a grant from the Helen May 
Whitney Foundation 
Medical Research Council Travelling Fellow (Eli Lilly Foundation), 


793 


794 SUTER AND WHIT! 


ties, one of the present writers studied the reaction of the antibody-forming 
system to the injection of antigen (ovalbumin) in water-in-oil emulsion with 
and without the addition of the wax fraction of tubercle bacilli (9). Briefly sum 
marizing, it was found that the presence of the “purified wax”’ fraction (Ander- 
son) in water-in-oil emulsions of antigen greatly potentiates the humoral antibody 
responses to the latter. The morphologic accompaniment of this increased anti 
body production, and upon which it seemed to depend, was a stimulation of 
derivatives of the plasma cellular series in certain draining lymph nodes and also 
in situations such as the spleen and liver. But the most impressive cellular event 
which followed the incorporation of the “purified wax”’ fraction with the water 
in-oil emulsion of the antigen was the enormous proliferation of macrophages 
which occurred both locally at the site of injection, in draining lymph nodes 
and remote organs like the lungs and spleen Techniques lor staining antibody 
failed to reveal an antibody content of these cells 

In view of the striking morphologic consequences of the impact of the tubercle 
bacillary wax upon the ma rophage system of the body, it was decided to de 
termine whether the latter had developed any altered reactivity with regard to 
living tubercle bacilli when exposed to them in tissue cultures. It has previously 
been shown (10) that the monocytes from guinea pigs vaccinated with BCG 
did inhibit intracellular multiplication of tubercle bacilli. This inhibition of 
growth was found to be a property of the cells and was independent of any 
humoral factor 

It is further the purpose ol this paper to detail similar experiments in which 
the lipopolysaccharide fraction of tubercle bacilli, supplied by Lederer, was used 


instead of wax in this respet Se and also to describe briefly the morphologic conse 


quences ol the injection of suc h lipopolysaccharide in water-in-oil emulsion of 


antigen. 


MATERIALS AND METHODS 


pigs, albinos or white animals, were obtained from outsice 
ipproximately 500 gm. when first used for the experiments 
with cabbage ad libitun 
action: The wax used in this study was supplied by Dr. Rudolf 
ted ot Purified Wax Anderson (11 The initial stages 


of tubercle bacilli with aleohol-ether followed by chil 


oro 
esidues. The erude wax obtained b these 
fractions by precipitation thrice from ether solution b 
cold mett leohol and twice from toluene by methyl aleohol and aceton The pri 
cipal product purified wax while soft wax’’ remains in solution 
Chis fraction consists of ‘Lipopolvsaccharide 7 
fron purified wax’’ b iromatographic separ 


marily of pol iri ter of mycolic ac 


ful to Dr. Rudolph J ‘ ol niver or the suppl 
which was sent to 
tute de Biologie-Chimique 
Department of Bacteriology and 
Medicine, Stanford, Califor 


Female guin 
source The veig 
Chev were fed upor pell 

Fraction é ba 

a fie 

Anderso nd co 

| 

‘We are ‘ grate 
of the “purified w 

This no ‘ 
Paris 5 ml was | 
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Tubercle bac " train was obtained through the courtesy of Dr.. (ronson 
Henry Phipps Institute in Philadelphia, Pennsylvania 


Preparation of the wate sion: The emulsion consisted of saline 


from The 


experiments, of saline soluti f ovalbumin; Arlacel (Batch 3375, Atlas Powder ¢ pany 
Wilmingtor Delaware | ivol |} kesso Standard Oil Compatr in the proportions of 
1:1:3 bv volume The ce Is of the preparation are given in a previous publication (9 
When the tubercle bacilla x or lipopolysaccharide was used, this was dissolved in the 
Ba | F before emulsifi 7) guinea pigs received a single injection of 0.2 ml. of these 


emulsions subcutaneous tl 0 hind leg 


Tul n teat The ‘ \ or skin hvypersensitivit to tubereulin 


terota sotution 


fourteen tosixteen days after on of the fractions. One-tenth of a mill 
containing 0.1 mg. of uli injected intracutaneousl The Old Tubereulin 
was supplied ind prepa The Massachusetts De partment of Public ealth, Biologie 
Laboratories, Forest H ssachusetts. The reactions were read twent four and fort 

eight hours aft mn 


The tissue culture technique has beet 
paper : pro ’ | briefly outlined in the following 


The guinea pigs wer ! ted intraperitone il with 10 ml. of a solution of pl 


saline containing mg. of glycogen per mil Five days later ( imals were 

bled from the hear ites, consisting mainly of mononuclear phayg tes, were 
o the peritoneal cavity asepti illy 2O 

solution (Hanks) wit! 20,000 heparin Che fluid was then withd: 


temperature. Aliquots of 9 ml 


of exudate were adjusted to conta 


cells per cu. mm t Il mil. « 1 1:10 dilution of a centrifuged culture 


grown in Dubos ilbumin medium was added. The mixture t poured 


small Petr ‘ pieces coverslips ri 15 mm 


ttom Che d r one hour at 


During this time t ttled on coverslips and phagocytized t 


The coverslips were t n out sing! washed in balanced sa solution covered 


th a membra f formvar hey were washed again and placed sing! 


screv 
f liquid culture medium. The « 
position to kee the coverslips 

medium i cons 

pig serum 


e cult 


carbolfuchsin 


V itiplication ol Bac Vac rophage iron lnimal 
rously will é fied War’ rachion or the Lipopoly accharide 


Tubercle Bacilli 
\ short word of explanation here may prevent confusion regarding the of 
albumin in the early experiments of this study. The original idea was to find out 
whether mononuclear phagocytes trom animals which had acquired delayed 
hypersensitivity to egg albumin, as a consequence ol the injection of egg albumin 


togethe with the pul hed Wax, would i! hibit intracellular multiplication of tu 


] lescribed it 
earlier 
Othe) 
capped vials cont ning n 
©. in an almost ho nt 
side completely covered 
units of penicilli ‘ Duplicat Gi ures were taken out after twenty-four hours 
to seven davs’ incubat The cells were fixed with methyl aleohol and stained with 
andl 
issified ecording | imber of tubercle bacilli which the ‘ tained ! pre 
of the tollowing ir g cells containing I ft 2 bacith > those cor 
taining more than 10 As demonstrated t previous paper (1 nerease of 
the number of tuberel ‘ withir he phagoevtiec ce lication fo 
racellular multi 
RESULTS 
ected 
oO} 
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bercle bas vhen cultivated in presence of the antigen to which they were 
sensitized tw found that the cultured cells, even without the antigen, 
did inhibit ntraceliulal multiplication, an attempt was made in subsequent 
experiments to concentrate on the effect of the “purified wax’’ and of the lipo 
polysaccharide alone. This mode of approach to the problem also explains why 
the “purified wax” and lipopolysaccharides were used as “‘water-in-oil’’ emul 
sions, although presumably the wate phase is not necessary for their action 
lor the present it convenient to retain this mode of preparation of sensitizing 
mixtures since it is proposed to study subsequently the influence of added anti 
genic substances in the water phase 

Experiment I: The animals of this first series were injected with 10 mg. of 
ovalbumin as a water-in-oil emulsion, with or without the addition of the wax 
fraction of tubercle bacilli. Three days before autopsy at twenty-one days after 
injection, these animals were subjected to skin tests and corneal tests 

The results indicated that both the immediate and delayed types ol hyper 
sensitivity to ovalbumin were present. The results of a small-scale tissue culture 
experiment demonstrated that the macrophages derived from guinea pigs which 
had been injected vith water-in-oil emulsion with tubercle bacillary wax or 


with the same plus ovalbumin inhibited the multiplication of tubercle bacilli 


The control were animals injected with O' albumin in water-in-oil emulsion 


without tubercle bacillary wax, and the macrophages from these animals showed 
no evidence of such a refractory state toward tubercle bacilli. Ovalbumin (0.5 
mg. per ml.) was added to the medium of some of the cultures. Further experience 
demonstrated that this addition was without influence upon the interaction 
betwee! phagoc ytes and tubercle bacilli under the conditions of these experi 
ments 

It should be noted that this technique of cultivating mononuclear phagocytes 
does not allow any judgment of their migrating activities. Therefore, a possible 
evtotoxic effect of egg albumin on these sensitized cells could not be observed 

/ rperiment I] It i second expe riment, 12 guinea pigs were prepared and all 
were injected with water-in-oil emulsion, either with no addition or with addition 
of 10 mg ilbumin, or of “purified wax’’ fraction In various doses, or of 
both ovalbumin and “‘purified wax”’ fraction 

Eighteen days after injection, all animals were tested for skin hypersensitivity 
to tuberculin. The guinea pigs prepared with ovalbumin or with the emulsifying 
agent alone were negative. All animals which had been injected with the wax 
showed a weak reaction not exceeding a diameter of 10 mm., and all reactions 
began to recede r twenty-four hours. For each single tissue culture experi 
ment, cells from 3 to 4 guinea pigs were used. The first group of animals was 
used twenty-four days after the injection, the second twenty-six days, the third 
thirty-two days, and the last group was done on the thirty-eighth day 

Che results of some of these experiments are given in figure 1. Tests done with 
cells from the individual animals from the same group yielded almost identical 
values indicating multiplication or inhibition of tubercle bacilli 

Thus, monocytes derived from guinea pigs injected with 1.0 or 0.2 mg. of 


the wax fraction alone, or combined with ovalbumin, depressed bacillary mul 
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ovalbumin 


° 
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purified wax 
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40 
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Fic. 1. Multiplication of tubers bacilli (BCG) within cultivated macrophages from 
guinea pigs which had receive ngle injection of the “purified wax”’ fraction of tubercle 
bacilli All animals were niected with the water-in-o emulsion with the « xception ot the 
last o which had no ectior rhe experiments were done twenty-four to thirty-eight 

ections he columns represent the percentage of phagocyt ontaining 
$to 5.6 to 10, or more than 10 tubercle bacilli. The days indicate ho ong the 


cells had been cultivated 


tiplication to a considerable extent. By contrast, multiplication of tubercle 


bacilli was observed within the monocytes from the control animals or those 
animals injected with ovalbumin or with the emulsifying agent. The extent of 
inhibition of intracellular multiplication of tubercle bacilli by monocytes from 
the animals injected with the “‘purified wax”’ in water-in-oil emulsion is similar 
to the inhibition found after vaccination with BCG (10 A slight difference of 
the inhibitory power of the macrophages can be noticed between cells derived 
from animals which had been prepared with 1,000 y of the “purified wax”? and 
those injected with 200 

Kxpe riment ITT: Ina third experiment, waz fractionand lipopolysace haride were 


2 


prepared as water-in-oil emulsions and three groups ol 6 animals each were 


injected subcutaneously with 0.2 ml. of the following mixtures: Group A: saline 
emulsion in oil; Group B: 0.2 mg. of wax added to saline emulsion in oil; and 
Group C: 0.2 mg. of lipopolysaccharide added to saline emulsion in oi! The ani 
mals of Groups B and C uniformly produced an increasing swelling of the feet, 
which led to desquamation of the epidermis and to ulceration Hyperplasia ol 
the regional lymph nodes became apparent from the seventh day on and in 
creased steadily. These alterations were somewhat more pronounced in the guinea 
pigs of Group C, the animals injected with the lipopolysaccharide 


Tuberculin skin tests were done on the fourteenth day, and the dimensions of 
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rABLE 1 
ACTIONS TO 1 Ma. « » TUBERCULIN 
INJECTION Puripiep Wax 


CCHARIDE Fractions or Tupercie 


Water-in-On 


the skin ren s are given in table 1. The 3 animals of Group A, the controls, 
were negat vhereas the animals of the two othe groups showed a mild re- 


action which was persistent. It is doubtful, however, whether these animals 


could be regarded as tuberculin-positive 


One animal from each group was sacrificed twenty-two, twenty-four, and 


twenty-five davs afte Injection respectively, and peritoneal! exudates were 
collected from them which were used for tissue cultures as described above 
Tissues of these animals were fixed and sectioned for histologi« investigation 

Che results of the tissue culture experiments are given in figure 2. Exudates of 
one animal from each group were used in Experiments I, 11, and I11, respe« 


tively As cal ) ween from the higures, the monocytes from animals vhich had 


been injected with “purified wax” in water-in-oil emulsion, as well as with the 


lipopolysaccharide in water-in-oil emulsion, inhibited multiplication of tubercle 
bacilli strain BCG. The inhibition achieved was of the same magnitude as that 


found ith monocyte Irom guinea pigs inated with BC 


/ lect o ssaccharide from T ube rele Bacilli on the 
Re hiculo ndothelial S satem 


Che following description refers to guinea pigs from Experiment ITT at three 
weeks following the injection of 0.2 ml. of water-in-oil emulsion, with and with 
out the addition of 200 y of lipopolysaccharide. The guinea pigs are designated, 
respectively is / popol jsaccharide and control animals.* The lesion re sulting Irom 
the injection ol the purified wax’”’ as a water-in-oil emulsion has been described 
previously (9 

Local lesion: The injected feet of the lipopolysaccharide animals were enlarged 
to several times normal size, and the plantar region Was oc upied by a firm mass 
enveloping the plantar te ndons. By contrast, the lesion in control animals con- 


sisted of a slight increase in spongy subcutaneous tissue. 


We nde| to Dr. A. M. Pappenheimer for his 
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Bric 2 Multiplic ition of tubercle bacilli BOG within cultured macrophages irom 


guinea pigs injected previously with the “purified wax’’ or the lipopolysaccharide of tu 


bercle bacilli. The injections had been given twenty-two to twenty-five days prior to the 
tissue culture experiments For each experiment Experiments I, Tl, and TI cells from 
one animal of each group 1 B ind ¢ were used simultaneous! For « xpl ination see 


figure | 


Sections of the control animals showed small collections of macrophage” 
enclosed by collagenous tissue containing young fibroblasts. These max rophages 
were small in size. The nuclear membranes were delicate, and the interior of 
the nucleus was oct upied by a delicate chromatin network with nucleoli. The 
cytoplasm was of small extent and faintly basophilic Multinucleate giant cells 
were present \reas ol dege nerating polymorphonuclear leukocytes and nuclear 
debris were also encountered 

Che foot lesions of the lipopolysaccharide animals were mainly a proliferation 
of macrophage elements. As will be appreciated from figure 3A, these had a very 
different appearance from the inacrophages of the control animals. The nuc leus 
was round or oval. The nuclear membrane was transformed from the delicate 
crenated structure of the normal macrophage into a prominent thickened layer 
which surrounded a relatively “empty” interior. Nucleoli were large and promi 
nent The cytoplasm was bulky and posse ssed an opaque finely granular struc 


ture. The nucleus of these cells or upied an eccentric position at the pe riphery, 
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were from tissues of a guinea pig injected with 200 
ind sacrificed 


All microphotograph 
in-oll emulsion subcutaneously 
e stained with hematoxylin and eosin 

of macrophage elements with the 


pol saccharide it into the fe 
weeks " tions wer 


after three 
tissue trom footpad Proliferation 


1. Subcutaneous 


ecvtologic changes described in the text «5A 

B. Homolateral lymph node from flank. Note proliferation of pale tissue composed mainly 
of macrophage elements occupying medulla. The normal but compressed cortex shows as 
darker tissue in the peripher ~S 
C. Detail from medulla o 
ll formation. 


IOS 


f same lymph node as figure 3B. Proliferation of macrophage 


elements with giant e« 


D. Lung. Subpleural granuloma 
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and the center of the cell was occupied by a circular eosinophilic area, often 
well demarcated from a basophilic periphery. Staining with Sudan III failed 
to demonstrate a cytoplasmic fat content By staining with the Ziehl-Neelsen 
ter hnique, no acid-fast material could be demonstrated within these cells 
Foot’s reticulum stain demonstrated an arrangement of loculi of 10 to 30 packed 
cells, the reticulin fibers passing around the low uli but tailing to penetrate be 
tween the indi idual cells. Multinucleate yiant cells were numerous Che macro 
phage elements were intermingled with varying numbers of polymorphonuclear 
neutrophil leukocytes and eosinophil leukocytes. Irregular spaces containing 
degenerating polymorphonuc lear leukocytes and nuclear debris were also found, 

L ymph nodes: The control animals showed a quite pr rceptible enlargement of 
the homolateral| poplitea lymph node and of the nodes of the homolateral flank 
and inguinal regions, but this was of slight degree when compared with the 
enormous lymphatic enlargement present in animals Ing lIpopoly saccharide 
Thus, the popliteal nodes of the latter were up to five times the weight of the 
control, and two or three nodes in the homolateral flank region were enlarged 
so as to be up to ¢ ight times the weight of those of the control animals Also, 
mi roscopically, obvious enlargement was apparent in the homolateral inguinal 
lymph nodes and of nodes along the side of the inferior vena cava up to the renal 
veins. As seen in figures 3B and 3C, this enlargement was due, in the main, to a 
proliferation ol macrophage elements, which completely filled the medulla and 
compressed the cortex so that only strands and islands of the latter remained 
visible The cells composing this new tissue were of similar appearance to those 
described occupying the e ol injection 

Liver: While no histologic abnormality was found in the livers from control 
animals, sections of the livers of ltpopolysaccharide animals showed small granu 
lomata in the portal space These wert composed of mixed cells: ma rophages 
tog ther with plasma ct ymphocytes and scanty polymorphor uclear leuko 
cytes 

Lungs: All of the lipopoly accharide animals demonstrated the presence ol 
numerous grayish-white irregular areas 0.5 to 2 mm. in diameter on the pleural 
surface of the pulmor iry lobes. Sections showed that these areas were granu 
lomata in which the main ce type was the macrophage or modifications of 
these to a cell similar to that described in the footpad. Multinucleate giant 
cells were common (figure xD While many ol thes granulomata were sub 
pleural in situation, others were situated thin the pleural lobes, especially in 
the pe ripheral parts ol these 


Spleen: The medulla showed a striking proliferation of macrophage elements, 


especially within the sinuse vhich were packed with cells and greatly expanded 


Dut aiso groups of cells i the medullary cords 

In summary, these morphologic results demonstrated the existence in the 
animals which had rece ed lipopolysaccharid of a wide spread proliferation of 
the mac rophage elements of the reticulo-endothelial system. The record of these 
results has focused attention on these parti ular cells A full morphologi: de 


scription of the lesions not included in this communication since » results 
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ire regarded y I Vv reproducing the cellular char ges which follow injection 
of the lw fraction of tubercle bacilli (Anderson) as a water-in-oil 
emulsion al h have been recorded previously (9). When directly compared, 
as was done with Group B and Group C in the above experiment, 200 y of lipo 
polysaccharide were found to produce more pronounced cellular changes than 200 


ol pur fed wa etior 
DISC USSLON 


« xperiments ! this paper vere undertaken because it was thought 
that the generalize ion of the reticulo-endothelial svstem of guinea pigs 
to the injes f th purified wax” fraction might possibly be of impor 
tance for the ye} of an altered inter: ion between phagocyti cells 
ind tubercle b n the immune animal. The results indicate that monocytes 
Lf phagor vis \ en ong to the reticulo-endothelial svstem 14, 15) and 
probably « ‘ formation of the typical tuberculous lestor 
growth-inhi ! vy against tubercle bacilli. This dual response of the 
reticulo-endothe o the Injection of the wax fraction or the LpOpoly 
saccharice nh-oll emulsion, formation of epithelioid cellular nodules 
and growth uu ‘ property, seems of great interest 

It had ong ) ! nown that dead tubercle bacilli could produce typical 
tuberculou distant from the site of injection provided 


that the \ emulsion in a mineral oil there was o other 


pathoger tv o li bevond the local abscess formation if the 


mineral ‘ tt 7 Che same seems to be true for the purified 
wax’ fraction hown in this paper, for the lipopolysaccharide of tubercle 
bacilli. In the pre experiments al vhich the “purified wax’’ and the 
lipopolysaccharice injected as a water-in-oil emulsion, lesions occurred 
not only the te ol jection but also in lymphatic nodes, the spleen, and the 
lung rr typical tubercles were found in the lungs after the intra 
peritonea ection of dead tubercle bacilli without the addition of mineral oil 
Is Ir report lel and associates 1 2.4. 5, 6 no systemic lesions were 
deseribed either after the injection of whole heat-killed tubercle bacilli, the 
purified VAN or the popolysaccharide hus, it seems reasonable to assume 
that the mineral « ilthough not essential, contributes to the distribution of 


the active materia d to the generalized reaction of the reticulo-endothelial 


izatio | process may not he necessary for the elicitation of the 


Crener 


delayed type »), whereas it might be important for the in 
duction of the growt nhibiting activity of the monocytes. In all of the present 
experiments, l h cells from animals injected with either wax or lipopolysas 
charide as w il emulsion were used for the tissue cultures, the monoecvtes 
suppress T r multiplication of tubercle bacilli. These findings are in 
contrast to the obtained in the intact animal (6), In which neither heat 
killed tubercle b nor any component thereof induced any increased resistance 


iwainst a ubseq nif tion with virulent tubercle | Is possibile 


svatem 
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that the use of the w n-oil emulsion is essential for the induction of the 
growth-inhibitory property of phagocytes by the wax and lipopolysaccharicde 
as well as of immunity by dead tubercle bacilli. This is indicated by the fact 
that increased resistance to the injection with virulent tubercle bacilli was ob 
tained after the intraperitoneal injection of guinea pigs with dead tubercle 
bacilli in mineral oil (19 

Choucroun (20) observed lesions in the lungs of guinea pigs after the intra 
peritoneal injection of a small amount of a carbohydrate-lipid complex, the so 
called toxic fraction, in paraffin oil. As a result of these injections, some animals 
showed increased resistance to the virulent infection. Unfortunately, there is no 
precise pathologic description of the lesions, which makes a comparison im 
possible. Furthermore, it is conceivable that the dosage of these materials de 
termines the outcome of the experiment. This is indicated by the data presented 
in figure 1. It is apparent that macrophages from animals injected with 1,000 y of 
wax fraction exhibited less inhibitory power than did the macrophages from 
animals injected with 200 4 

This is not the place to discuss the chemistry and the biologic activity of 
lipoid components ol the tubercle bacillus. Recent reports by Bloch and others 
on the isolation and identification of toxic fraction of the tubercle bacillus repre 
sent an important step toward a clarification of these problems (21 

Finally, it should be emphasized that the results reported in this paper do not 
prove that guinea pigs injected with either the “purified wax’’ fraction or the 
lipopolysaccharide derived from tubercle bacilli exhibit increased resistance 
against a subsequent injection with virulent tubercle bacilli. It can only be 
concluded that the macrophages from such animals when cultivated in vitro 
possessed the property of inhibiting intracellular multiplication of attenuated 
tubercle bacilli to a similar degree as did mac rophages derived from animals 


vaccinated with BCG. The discrepancy between our results (10) and those re 


cently obtained by Mackaness (22), using a somewhat different technique 


cannot be explained at the moment. Factors possibly influencing the inhibitory 
power of cells from vaccinated animals have been mentioned briefly (23) and 


will be discussed later in deta when more experimental! data are available 


SUMMARY 


When 200 vy of the “purified wax” fraction (Anderson) of M. tuberculosis are 
injected into guinea pigs in water-in-oil emulsion, a systemic change is induced 
in the cells of the reticulo-endothelial system so that the monocytes derived from 
u“ peritoneal exudate are able to inhibit the growth of VW. tuberculosis in tissue 
culture 

Two hundred microgram of the lipopoly saccharide fraction Lederer ol 
VW. tuberculosis injected into guinea pigs in a water-in-oil emulsion are able to 
produce a systematized cellular reaction of the reticulo-endothelial system which 
closely resembles that following injection of “purified wax”’ fraction in water-in 
oil emulsion, and the monocytes from peritoneal exudates of these animals 


also, are able to inhibit the growth of M. tuberculosis in tissue culture 
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SUMARIO 


La he bee a la Inye n de la Cera P ficada lel 
hay trid Bae Tubercu Estudio Hist yico Inmunoldgico 
Cu fraccion ce era purificada Anderson) del M. tube 
‘ e! ) en ¢ ilsi le agua-en-aceite, luce una alteracién orgdnica en las 
eelu endotel le modo que los monocitos derivados de un exudado 
peritomn ‘ mre feracion en cultivos en tejidos 
Doser popolisacdrid Lederle lel M he 
nyectados « ina emulsiédn de agua-« eite son capaces de produ ina 
t i le eticulo-endots jue se parece muche 1 con 
secutiva nye lf ce cera purife en emulsion de agua-en-aceite 
no Lo peritoe ne es de e808 nimaies son tambien capaces ae 
Inful WV. tul en cultivos en tejidos 
RESUME 
ht éponae endoll eclior ‘ ep et j lé 
Quand 20 cire arifiée Andersor le M. tube sont injectés 
u yt ‘ j jeuse dans | huile se produit une modification par 
lérivés «ke ‘ id ( rn sont ipables d’inhiber la croissance du M. tube . 
dans la cultu le 
Deu y ‘ le i fractior posacc! le (Lederer le M he 
inject i ine ému ! jueuse dar huile, sont 7 es de déterminer 
une react tis¢e du teme réticulo-endot he i jul ressembie ¢troite 
ment a j j injeectior i fractiolr e purities en emuilsior jueuse 
dans l’huile. Ls tes de l'exsudat péritonéal de ces animaux sont également pables 
d’inhiber la iM he dans culture des tissus 
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S-ETHYL-L-CYSTEINE, A MEMBER OF A NEW GROUP OF 
ANTITUBERCULOUS COMPOUNDS 


VORRIS SOLOTOROVSKY, SEYMOUR WINSTEN, ELLIOTT LRONSON, HORACE 
Db. BROWN HAROLD J. BECKER 
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INTRODUCTION 


Since the disco ry of the witituberculous acti tv of 4,4 diaminodipheny! 
ulfone in 1449 inety of svntheti compounds has been shown to pos 
‘ara-aminosalicylic acid was second type of syntheti 

compound to b eribed (2 Although possessing 1oOW activity vhen used 
alone, it retards deve opment of resistance to streptomycin and isoniazid and 


has therefore been widely used in multiple-drug therapy \ further important 


vivance was made by Domagk (3 who found that a series of thiosemicarba 


zones was highly active in experimental animals. Clinical trials revealed, how 
ever, that the thiosemicarbazones showed sufficient toxicity to limit their use 
fulness in man. In 1945, Chorine (4) found that niacinamide retarded the 
development of tuberculosis in the guinea pig and, independently, McKenzie 
and associate 9) showed that niacinamide was effective against tuberculosis 
in mice. Following from these observations, pyrazinamide (6, 7, 8) and shortly 
thereafter isoniazid were shown to possess antituberculous activity in the mouse 
6, 7, 9a) and in man (8, 9b). Clinical and experimental studies (10, 11, 12, 13 

ve indicated that pyrazinamide and isoniazid together are more effective 
than either went alone Iriton A 20, an alkyl aryl poleythet alcohol, is also 
active against tuberculosis in mice (14) and potentiates the action of strepto 
mycin (15), but it has not been tested in man. More recently, antituberculous 
activity has been reported for thiocarbanilides (16 

Investigatior compounds in this laboratory for antituberculous activity 
ha revealed that those Possessing a thioethy! component may be efficacious 
in the mouse rious categories of active compounds in this group have 
been noted b wn and associates (17 During the course of the present 
studi t \ learned that Del Pianto 1S) had observed activity for combi 
nations o thiosulfate with mercapto benzothiazole derivatives 

S-Ethyl-L-cysteu 1 member of the series tested in the present studies, is a 
vhite. ervstall vater-soluble substance which is free of the offensive odor 
characteristi oethyl compounds and is well tolerated by experimental 
inimals. It w ore a e than pyrazinamide or para-aminosalicylic acid, but 


active thar wid vhen tested as a component cet 
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rABLE 2 
COMPARIS« A BER ‘ Activity or CYSTEIN! PYRAZI MIDI 
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Para-aminosali | 2] 24 27 
Infected contro 9] 
rABLE 3 
Hom Ry rANT TO PaRra-AMINO eyuic Act ISONIAZI 
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Average Lu “4 Lesion Score 
Con Treat 
DHSM PA INH 
Per Cent Cent Per Cent 
Susceptible to an 
VZA* 0.2 0.0 2.4 0.0 0 
Resistant to 1.6 1.0 1.0 
Resistant to 0.2 
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ul al time was used as the crit ‘ - the findings of an evaluation 


this method are immarized in 


S-Ethvl-L-cvsteine was « ective against strains of tubercle bacilli which were 
resistant to dihydro treptomycin, para aminosalicylic acid, or isoniazid Phe 
pertinent data are gy I le 3. These data indicate that S-ethvl-L-cysteine 
howed a comparabl aeg against strains resistant to known antl 
tuberculous drugs as agai! ain which was susceptible to these agents. The 
average lung lesion Ol 1.6 for mice infected with the dihydrostreptomyci 

vith S-ethyl-L-cysteine approaches the uppet 
of normal vari un not a significant difference. The averaged gros 
score for a seri thirty-five trials for S-ethyl-L-cystein 
0.2 per cent concentration in diet, was 0.6 plus-minus 1.0 

S-Ethyl-L-cvsteu ne confer a high degree of protection whet 
tered subcutaneously he results of a trial with dihydrostreptomycin a 
positive control are shown in table 4. S-Ethyl-t-cysteine showed moderate 
t tv at 5 mg., doubtful activi ‘ 5 mg und no acti a 1.25 mg 
hvdrostreptomvycin was hig active at 1.25 mg. and slig to moderate 
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lwo Veterans m ation hospita 
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METHODS 


A standardized method ing data on patients with pulmonary tubercu 


iOS ; treated vith intim or as been dev ‘loped in the cooperat group of 


Veterans Administration hospital 2, 23). Observat 


ons made on the patients 
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bility of analysis (24 
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Because the ts treated on certall the regimens was smal table | 
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rABLE 1 
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RESULTS 
Viomycin Toxicity 


In table are summarized the incidence of various manifestations of toxi ity 


to viomycin and (in parentheses) the number of instances in which it was be lieved 


necessary to discontinue viomycin toxicity because of such toxic manifestations 
Because ome manifestations occurred more than singly in the same patient, 


their incidence is also given by number of patients (eliminating multiple maniles 


tation in the ne to last column 


lreatment was stopped because of toxicity in 18 patients (14.4 per cent), with 
24 toxic manifestations. The individual manifestations and the Irequency ol their 
occurrence were: impairment ol renal function. 3 instances: severe albuminuria, 


1: electrolytic disturbance, 2; fever, 2; angioneurotic edema, 2; drug rash, 3; im 


pairment of auditory function, 2; impairment of vestibular function of significant 


degree, 2: serious nausea and vomiting, 5; significant decrease in hemoglobin, 1; 
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t One patient died t lays after terminating VM therapy, see table 5 
therap , 54 (82 per cent) received additional drug therapy, eraging 10.4 
mont px p 
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ind severe pain at of injection, | instance. No significant change in electro 
cardiographic pattert is noted 
al toxic manifestations was 53 (42 per cent) in 41 patients 
the toxicity was thought to be “serious” in 25 patients (20 per 
vhom therapy was discontinued and 7 others 
seriou toxicity was slightly higher in the patients treated with streptomycin 


t of 18 patients, or 22 per cent) than in the other grouped regimens, but was 


highest in the patients treated with viomycin alone (9 of 31, or 29 per cent) and 


vith viomycin-oxytetracycline-pyrazinamide (4 of 13, or 31 per cent). Combined 
administration of viomycin and streptomycin apparently did not significantly 
increase the impairment of function of either branch of the eighth cranial nerve 


although In prospect there h ud Deen apprehe nsion in this regard 


nographu Observations 


l uations ol roentgenographi change in the cooperative study in the Vet 
erans Administration, Army, and Navy have been made on a seven-point scale 


films obtained at stated intervals are compared with the film taken immediately 


prior to the initiation of antimicrobial therapy (22). The results according to this 
type ol ¢ iluation are given in table 8S expressed in numbers and percentage s ol 
patient vho showed all degrees of improvement slight, moderate, and marked 
and those who showed moderate plus marked improvement 

In general ther is an increase in the percentage of improvement by either 
criterion with increased duration of observation; the improvement of moderate 
plus marked degree ncreased more slowly. There was definitely less improvement 
by either criterion among the patients treated with viomycin alone than among 
those who received viomycin with other antimicrobials. Viomycin with oxytetra 
cycline (and pyrazinamide) also appeared to result in lower rates of improvement 
but among the otherthree grouped regimens (viomycin-PAS and others, viomycin 
Lreptomycin ind other iomyein-isoniazid and others the rates Lippy ared to 
be approximately iient 

‘ ‘ tigators were asked to report on the individua ( ‘report 

form whether caviti previously identified had been “‘closed”’ o1 Lost lew 
at each report period, as determined by roentgenography, including tomography 
when indicated. The s of closure of cavities are given in table 9. The results 
ither closely pal trends reported lol roentgenographi improvement 


The rates of ¢ ( vere higher with multiple drug therapy except for 
patient \ j cin alone or with oxytetracyveline or pyra inamicde 
ilong \ 

nigenogra pl ‘ ela pse Serial roentgenog! iphir observation also pr rmitted 
a reporting ol thy midence of unfavorable roentgenog! iphir change alter a 
prior period ol ab ol such change Thus defined, there vere 6] roentgeno 
gr iphi relapse n 30 patient 51.2 per cent ol the total group In table 10 
the incidence ol roentgenographi relapse given ording to iomycin 


regimen and duration of observation. Roentgenographic relapses subsequent to 


the first ar ted in this table Vhe relapse rates increased with duration 
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0.040 


ol? 


0.0450 


0.033 


VM-VPZA 


highest im the groups ited with viomycin alone and 
iomvein. The re rates lor 


vith oxytet! pvrazinamide along 
the thre mens ol PAS streptomycin, isoniazid liomycin 
vere mart than 20 per cent ind were at approximately the same 

een the incidence of roentgenographi relapse according 


iomycin, both in terms 


ation of patients treated with 


relapse ifter the first) and of total number 


regarding al 
0.18 per patient per year of observation 
PAS and other drugs; the next higher 


streptomycin and 


relapse rat 

vith 
in the group treated with viomyein 
in rate (0.41 per patient per year) in the group treated vith 
ind other drugs; the x ghes e (0.72 per patient pet 
ited with viomycin alone; and the highest rate (O.85 pet 


the group tre ited ith omvemn and oxvtetracveline or 


12. 33 of the relapses (54 per cent) occurred whil 
receiving viomycin therapy, in 27 of the 39 patients (69 pet 
enced roentgenographi relapse The total incidence of re Apse 
therapy for the entire group was 0.56 per patient per 12 month 
te again in the group which received iomvein PAS ind other 


iP 
as 
< 
rABLE 
OBSERV Dus ‘ Arrer Viomy PHERAPY 
k 
‘ 
k { 
VM ‘ Is 2h 059) AS 0.72 
VM-PAS Zi WD 0.020 4 24 
VM-INH 12 24s O48 0 58 
VM-INH-SM | 0 040 0.40 
VM-INH-PAS 6 0 0 59 
VM-SM-PAS 0 
VM-INH-SM- PAS 0 
AY 0.050 0.1530 0.60 
eg 
VM-SM é O O16 UA) 0.16 24 
VMLOTSE VMI-VPZA 12 70 0.0385 0.071 0.42 O.85 
ol relapse per patient a 
of relapses lowe 
vi nthe group tre 
per patient pet 
other di iv the med 
I i 
pyrn nan if 
\ iM ey 
thy pat ent ere 
cent ho expet 
during viomycu 
vith the owest 1 
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rABLE 12 


(OBSERVATIK URING Viomyct THER 


0.080 0.080 0.06 
0.019 
0.045 0 
0.0438 O 
M-INH-SM 29 0.045 
M-INH-PAS 
M-SM-PAS 
M-INH-SM-PAS 
M-O'T 
M-PZA 


Grouped regimens 
VM-PAS-others 
VM-SM_-others 
VM-INH-others 
VM-OTC and VM-PZA 


All regimens 


See footnote to 


drugs. The rates for the other regimens were in approximately the same relative 
order as for all roentgenographi re lapse above): 0.31 per patient per 12 months 
for those treated with viomycin-streptomycin and other drugs; 0.53 for those 
treated with viomycin-isoniazid and other drugs; 0.68 for those treated with vio 
mvycin and oxytetracycline o1 py razinamide; and the highest rate, 0.96, for those 


treated with viomycin alone 


Bact rologic Obse alions 


Reversal of infectiousne The presence ol tubercle bacilli in sputum or gastri 
washings is tabulated in table 13 by regimen and time of observation after the 
start of viomycin the rapy Che over-all “‘conversion”’ rate was 30 per cent, lor 
the grouped regimens, it was 30 to 50 per cent eight to twelve months after the 
start of viomycin therapy except among the patients treated with viomyeim and 
oxytetracycline or pyrazinamide (S per cent and was approximately half this 
rate (23 per cent) in the group treated with viomycin alone 


merdence of omuci The re ults tests Tor It) 


mycin susceptibility (10 and 100 + of drug per ml.) are given in table 14. The term 


comple ¢ resistance is used to designate the appearance ol growth equiy ilent to 
that m the control tubs pa ha esrslance is used to des: ribe growth less than that 


which occurred in the control tube Che results are presented for each concentra 


Pa Rela kK 
tient Tot er M er 
Re en®* t Mont f 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
Is 2 4 116 0 026 O41 
3 DOS 0.030 0.044 0.37 
4 70 0.043 0.057 0.52 06S 
25 4 704 0 04S 0.046 0.46 0 56 
ears 
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tion of drug Lhe incidence ol complk te susceptibi itv mav be derived by subtract 
ing the sum of the two grades of drug resistance from the total number of patients 
with data available Che highest rates for the emergence of viomvein resistance 


in the patients treated with viomycin alone and with viomycin combined 


vith oxytetracyveline of pyrazinamide The rates were lowest in the grouped 


regimens in which viomycin was used with either streptomycin or isoniazid and 
other drugs. The rate for the group of regimens in which viomycin was used with 
PAS and other drugs was approximately that for the entire group ol 125 patients 
with data on S2 patients Chis over-all rate for in vitro resistance to 10y of 
viomycin per m vas 545 per cent complete resistance) with four months or less 
ol therapy and 47 per cent with more than four months of therapy The rate for 
complete resistance to 100 y per ml. was approximately one-half that for 10 4 


per ml. in each instances 


rABLE 15 
Treateo Wirn Viomycin 
Method 


> 
he gimens 


rABLE 16 
"ATIENTS TREATED ON Various Viomycin REGIME 
Caleulated | Life-Table Method 


| per 100 Patients, Months After Start of Viomycin 


VM alone 
VM-PAS 
VM-INH 


Grouped regimens 
VM-PAS-others 
VM-SM others 
VM-INH-others 
VM-cT« nd VM-PZA 


All re gimen 


Life 
Pe bye I \ N ber Per Cent ectat 
Mont Patic One Half Patient ner Lived Sus 
‘ Ent Py Died Pe \Throug 1x 
{VM Pe Pe i Period Patient 
14 125 117.5 5.96 94 5 
5S 10S 17.5 R55 1.17 98 93 
9-12 67 10.0 57.0 5. 26 04.74 SN 
13-18 14 6.5 7 5 10.67 33 79 
1-24 27 2.5 24.5 2 S.16 91.84 73 
Expectation of Survi Ther) 
Os x7 
SS 79 73 
* See foot te to table | 
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THERAPY 
nt) 


rherapy 


Gem ral Outcome 


heen cal ulated bv the life-table method for all 


al 
is indicated in table 15.° In table 16 may be 
figures for expectation of sur 


viomycin-tre ited patient seen the 


il at each observation point per 100 patients Io! 
group of regimens, which indicate 


Vival was among those treated with \ 


each regimen and that the lowest rate of sur 


iomycin alone or with viomvecin with eithe 


oxytetracycline or pyrazinamide. Rates for the grouped regimens of treatment 


with streptomycu oniazid and other drugs are intermediate, and the highest 


sul al rate vas in the group treated with viomycin-PAS and 
other drug 


Ichievement 


stigators were to report on 


the achievement of inactive or arrested status of the tuberculous lesions. 


defined j 1) edition of the Diagnostic Standards of the Nationa 
losis A itor NTA ind the results 


lubercu 
are given in table 17. Only 15 patients 
12 per « I l ctive status of their lesions; in an additional 21 (17 
per cent the hecame arrested, making a total of 


36 (29 per cent 
vith either mactive irl ite in general were considerably 
higher for group vith multiple-drug therapy than in thos 
treated with omy ,except that there is no Instance of 


' 
S52 
rABLE 18 
SELECT! Resuits or Viomyci 
By Grouped Regimens, in Per ¢ 
Eight Months After Start of 
I t { ete 
Obese VM 4 te 

VM-PAS-ot] 27 0) 8 
VM-SM-othe | 4) 14 
VM-INH-otl 18 1s 5 15 
VM-OT¢ nd VM-PZA i) 14 | wi) 0 

All regime | 24 25 1 16 3 o7 

Percentag ilated | fe-table method Percentages in parentheses based on 

t ‘ ‘ ‘ ‘ Jt) ‘ 
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an arrested or inactive status of the tuberculosis in the group ol 13 patients vho 
ved viomycin with either oxytetracycline or pyrazinamide 
Summation Of oose [ For convenience and perspective I 


brought Loge ther selected observations on results for certain treatment groups at 


the end of eight months of observation (from tables 8 through 17). Uniformly the 


best results were obtained in three “grouped regimens’ (viomycin-PAS and 


others, viomycin-streptomycin and others, viomycin-—isoniazid and others), and 
the results were the poorest in the group treated with viomycin alone or with 
iomycin and either oxytetracycline or pyrazinamide. A similar tabulation mad 
at the end of twelve months of observation, with data on fewer cases available 
vould show almost exactly the same relative positions (mong the three grouped 
regimens”’ with the pest re ults. there vas no consistent pattern, according Lo 


the different observations, as to which was superior 


DISCUSSION 


Che nature of the present study does not make it possible to determine with 
precision which combination of drugs given with viomyein, In the type ot patient 
treated, leads to the best results. The choice of antimicrobial regimen Was not 
made by random selection; in many instances a small number of patients were 
treated with one combination of drugs \l oreo er, analysis of such background 
factors as previous ntimicrobial therapy streptomycin resistance stage and 
trend of disease, and other factors (tables 2 and 3) shows that treatment 
groups were not strictly comparable, although they were relatively so. In general, 
the patients treated with viomycin alone and with viomycin and either oxytetra 
eyeline or pyrazinan ide had somewhat less favorable disease at the start of 
therapy as determined by uch defining characteristics. Neverthel« the evi 
dence strongly suggests that, in roughly comparable cases, better results were 
obtained when the viomycin was accompanied by PAS, streptomycin, or isonia 
zid, or by various combinations of these other drugs. In general, such additional 
drugs were administered in relation to the known absence of prio! viministration 
of the same drugs and of known or presumed drug resistance to them in vitro 
Although the data ari mited, there is a strong suggestion that othe potent 
intimicrobials when ava e should be used with iomycin when there 1s an 
indication to administer th antimicrobia The results of combined therapy 
using oxytetras 1] ’ lisappointing, and it is possible that th relatively 
veak antituberculous dl ; i though apparentiy eflective in cle iving the eme! 

ol streptomycin |! ince when given vith streptomycin 9, 26 may 
is effective when administered in combination with viomy: 


its nature, th tudy of the effects of omycin therapy in th reatment 
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of pulmonal tubercu it lallure of previous antimicrobia therapy does not 
permit other tha ’ vy crude retrospective comparisons vith the results of 
re reatment wv »other a crobials. It has been quite clearly shown (27) that 


the results of re-treatment of streptomycin-resistant tuberculous infections are 


considerably itory than the results of re-treatment of streptomycin 


usceptib ection } is part cularly true when the comparison is made with 
tubers ( 0 vu ited with any chemotherapy When tsoniazid alone 
treatment of streptomycin-resistant infections vith 
» 107 perm nvitro) (22), the results after four months 
to roentgenographic improvement and reversal of in 
fectiousne om e to those reported here with viomycin, as may be 


een trom 


In the 1952 study of the re-treatment of streptomycin-resistant infections 
moreover, the 1 re somewhat better with multiple-drug therapy than 
with isoniazid alon i s the case in the present series with viomycin. In agree 
ment with other ) 14, 15), it os probable from these data that the anti 
tuberculous effect of viomycin is less than that of streptomycin or tsoniazid 

Whereas | present eries the incidence of any one manifestation of toxicity 
to Viomycin W\ not frequent (table 7), the apparent necessity, in the opinion of 
those responsible for the treatment, to discontinue viomycin therapy in 14 pet 
cent of the case not to be taken lightly. Allergic manifestations (fever, angio 
neurotic edema, and rash), renal irritation and toxicity (impairment of renal 
function, severe albuminuria, and electrolytic disturbances), nausea and vomit 
ing, and tor ty for the two branches of the eighth cranial nerve were all of ap 
proximately fr dence. Of more than passing interest is the observation 
that, in spite of the fact that | gm. of streptomycin and 2 gm. of viomycin were 


mjected } \ vice a Week, In IS patients treated lor an average 
duration « bmontl on one patient showed significant mpairment of ves 
tibular fi on mn howed impairment of auditory function 

Lhe on TON Vy to omvyein in this series substantiates the observations 
mace oO rs t { hen viomvein is given on an intermittent schedule, twice 
1 Week tolerated by most patients its daily administra 
tron, but that tor Ins a problem and ) s ition 
incieated t period of n therapy 

Data ha ‘ the emergence of tubercle baci 
mycin at the cor of viomycin therapy in 82 patients four 
months or | of viomycin therapy in 39 patients and after more than four 
months of therapy 5 patients \ddition of other effective antimicrobial drugs 


to omy ’ real ¢ rlv to be related to a lower rate of emergence ol hmomy 


Ison 1 (105 0) 
Vion 
\ ei ‘ Jt) 10) 


cin-resistant tubercie baci vertheless i Instance 


Daciill were highet yitn ye! ation of treatment ind it probab that the 
pattern of viomycin sist similar to that of streptomycin resistance 
Among the 27 patients oO experienced roentgenographi relapse during 
mvcin therapy the uso omycin suscept iitv Was known in 21 lhe re Was 
Ol Viomycin susceptibility to per m 19 of these 21 patient 
strains (9O per cent th retention of susceptibility in 2 (10 per cent In con 
a loss Of Viomycin susceptibility occurred in the strains of 49 of the remain 

ing 61 patient vho had no roentge nographi relapse 74 per cent and retention 
of drug susceptibility was present in 16 (26 per cent). The figures for the retention 
of susceptibility to LOO r ml. are 67 per cent tor those with roentgenographu 
worsening and 62 pel lor those vithout roentgenog! iphi relapse Phu 
there would appear to be some association between roentgenographi relapse ind 
the ol susceptib t\ oto ol lomycinh per m but not to 100 
per 

It is interesting to note that, in the series of 23 patients treated by Schatfe 
Carthwaite, and Amberson (14), there were 4 roentgenographi relapse Mm 22 
patients vith pulmonary tuberculosis IS per cent samong patients vho 
had had prior antimicrobial therapy (21 per cent The incidence of roentgeno 
graphic relapse during mycin therapy in the present series is 22 per cent 
of 125 patients 

The severity of the therapeuti problem im the group of patients here re ported 
cannot tx overemphas ed. Virtually all vs per cent had rece ed pre ious anti 
microbial therapy wh } id averaged a total of 17.4 month n duration. The 
patient-strains of tubers i were completely resistant to 10 y of streptomy 
cin per ml. in 76 per cent of the group. The pulmonary tuberculosis was fas 
advanced in extent in 05 recent of the group and in V2 pe recent, tubercle baci 
could be seen by microse« ¢ examination of the sputum The disease had been 
actively progressive immediately prior to viomycin therapy in ob per cent Niu 
tiple cavit es were pre nt in OU per cent and cavities exceeding 4 «m. in diameter 
vere present in 57 per « t of the 125 cases. Hence, even 
microbial the rapy, re t \ ttle might have been expected nm the iv of thera 
peutic re sults in such a g@ oup of tuberculou patient 

Viewed in this perspective the tact that there hould be roentgenographi 


7. 


improvement in approx itely OO per cent if osure in approximats ly 20 


per cent, sputum “conversion culture in approximately 30 per cent ichieve 


cimately 30 per cent 


ment of inactive or arrested status of the disease in ippro 


and a gross mortality of not more than approximately lo per cent repre 


not inconsiderable achievement under the circumstance It is not readily 


apparent from this analy exactly how much viomycin of itself has contributed 


to the results, for it will be noted that In OO patient omycin therapy vi 


terminated, additiona intimicrobial therapy vas consi red to be nec ary 


ind was administered in 54 Ss per cent ind certainly 


powell ol thy hody to 
‘ on depends Ve on other factor is upon antimycobas terial agent 


But it mav conse f ely be stated trom thus « dence that omycin wa 
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at least helpful, along with other factors, in controlling extensive pulmonary 
tuberculous disease after the “failure” of other therapy. It seems apparent that 
viomycin, probably in combination with other antimicrobials, will have a place 
in the treatment of such therapeutic problems at least until other more effective 
agents become available 

It will be noted that this report consists of results from the treatment of 125 
patients with viomycin in sixteen different hospitals vith an average of less than 
8 patients per hospital. Uniformity of management, observation, and reporting 
has made possible an analysis vhich few hospita s might by themselves have 
been able to carry out. This type of analysis has obvious limitations, however, 
such as the inevitable lack of complete uniformity of interpretation of clinical 
observations by the many staff members participating, and even of laboratory 
determinations. The strength of this type of analysis lies in the number of cases 
reported. Such a report must always be considered to be supplementary to the 
more customary meticulous observation of ind vidual patients by cohesive staffs 
of individual hospitals. Each such kind of investigation will have its merits and 
its defect but each may be considered to complement the other to an appreciable 
degree. The present report on a fairly large series of treated patients has appar 
ently served to confirm reports on the results of viomycin therapy which were 


cited earl 


SUMMARY 


\ series of 125 patients with active pulmonary tuberculosis treated with vio- 
mycin in sixteen Veterans Administration hospitals is reported. They overwhelm 
ingly represented cases of advanced, highly cavernous, “sputum-positive’’, 
Progressive disease, the failures of much prior antimi robial therapy 

Viomvecin was administered in a dose of 2m. a dav twice a week for an average 
of 5.7 months. Thirty-one patients were treated with viomycin alone; 27, with 
viomycin—PAS (12 gm. daily); 30, with viomycin-isoniazid (300 mg. daily); and 
the remaining 37, on seven other antimicrobial regimens. By grouping patients 
treated on regimens with a common denominator (viomycin with PAS, strepto 
mycin, or isoniazid), groups of sufficient size for analysis were obtained which are 
reasonably comparable with respect to defining characteristics 

Che incidence of toxic manifestations was determined by a series of careful 
laboratory procedure s carried out at lrequent intervals. A total of 53 manifesta 
tions was observed in 41 patients (33 per cent of the series), and in 18 patients 

14 per cent) it was judged to be necessary to discontinue the viomycin because 


of such toxicity. The incidence of serious toxic manifestations was approximately 


equally divided between renal, allergic, impairment of function of the eighth 


cranial nerve, and nausea and vomiting, with no one toxic manifestation necessi 
tating discontinuation of therapy in more than 3 instances (2.4 per cent 
Observations of clinical results were obtained in approximately the following 
percentages for the series as a whole: roentgenographic improvement, 50 per cent; 
cavity closure, 25 per cent; sputum ‘“‘conversion” by culture, 30 per cent; survival, 
85 per cent and achievement of arrested or inactive status of the tuberculosis, 


30 per cent 


8.36 
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The results were almost uniformly superior when viomycin was administered 


with one or more 1 the ommonty used other antimin robial agents isoniazid 


streptomycin, or PAS). The poorest results were obtained in the groups treated 


with viomycin alone and viomycin with either oxytetracycline or pyrazinamide 

Roentgenographic relapse occurred during viomycin therapy in 22 per cent of 
the patients, and in 31 per cent during and after viomycin therapy, during a total 
of 122.5 patient-years of observation 0.32 re lapse per patient per year Chere 
appeared to be ‘ tion between loss of susceptibility of the patient's tu 
bercle bacilli to y omycin pet ml. 7m vitro and in the incidence of such 
relapse 

Che results of viomycin therapy in this series of re-treatment “streptomycin 
resistant’’ patients are roughly comparable to other series of such re-treatment 
cases 

It is concluded that hen t is a clinical indication for antimicrobial ther 
apy in tuberculosis and the more commonly employed agents (isoniazid, strep 
tomycin, PAS) are not tlable lor any reason, viomycin may be employed ais 
an ell e antimicrobial in the treatment of tuberculosis. Viomycin is less 
effective than streptomy n or isoniazid \Voreover, the toxicity of viomvein, 
even on a schedule of administration of 2 gm. a day twice a week, necessitates 


careful laboratory contro 


UMARIO 
Pu { 


mos con tuberculosis pulmonary activa tratado 
le la Administ: 6n de Veteranos. Representan en su 
edad evolutiva 1 ivanzada, sumamente cavernosos 
uche terapéeutica antimicrobiana anterior 
una losis ce 2gm il dia dos veces semanales durante 
os fueron tratados con viomici 
viomicina e@ tmoniacida 00 meg 
nes antimicrobianos. Agrupando a los sujetos 
idor comur viomicina-PAS estreptomicin 
te magnit 
determiut 
rones cor na procedinnuentor 
inifestaciones er 
14 por ciento UZZO NECERATIO 
id. La incidencia de manifestaciones 


entre renales, alérgicas, disfunce 


Manifestacion tox 


imadamente os siguient 
oria radio por mento: cerre ade cavernas 
cultivos ‘ ‘ nto: sobrev i 85 por cent 
wctividad per ento 
Los resultads . empre superiores cuando se admin ia viomicil 
uno o mas de los otro rentes timicrobianos usados cornentement 


micina o PAS 


La serie presentada cor ende 
nvio cinha ¢ heciseis spit 
con esputo positivo, ce 

La iomicina tue adn 
un promedio de 5.7 meses. T1 \ 
con viomicina PAS (12 ¢ 
los 37 restantes con otros ‘ ey 
con regimenes que tet! ul il 
ida Htuvieronse gruy e 
Cor respecto eris 

Se determind la inciden 

bora ro ejecutado 
entermos por clento «ae 
continuar la viomicina por tu 
del octavo par craneal juseas y vVomitos—con im puso 
el abandono de la medica ( caso 2.4 por ciento 
MEE) yy peores en los grupos tratados con viomicina sola 0 viomicina con oxitetra 
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VIOMYCIN IN PULMONARY TUBERCULOSIS 


ken conclusion, lorsqu e une indieation clinique de therapie ant 
tuberculose et que, pou ina juelconque, on ne peut disposer des agents tes plu 
habituellement utilises streptomycin PAS vie ‘ juoIque me 
efficace que la strept i de, peut étre ‘ ctéris 
efhieace dans le traiteme le iberculose. Toutefo en raison ce i toxieité, méme a 
dose de 2 grammes pat ' " par semaine, son administration réclame un control 
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INTRODUCTION 


Participation of adrenal mechanisms must now be included in any considera 
tion of the pathologic physiology of infection. Those determinants of the total 
body reaction to disease presently known to be mediated via adrenal cortical 
influences embrace such otherwise diversified phenomena as antibody forma 
tion; pyretic response; growth, activation, and dissolution of lymphoid tissue; 
as well as nonspecific resistance itself. Of historic and fundamental concern in 
this problem have been the early efforts to determine relationships between 
the adrenal gland and tuberculosis. In 1855, Thomas Addison (1) first described 
adrenal insufficiency due to tuberculosis. Although accumulated evidence (2) 
lays less emphasis on the tuberculous process as the major cause of Addison’s 
disease, this observation served to focus attention on the possible adrenal modi 
fication of the course of tuberculosis. The complex ramifications of this rela 
tionship were not fully appreciated until some eighty-five years later, when 
further investigation suggested that the adrenal was not necessarily intimately 
involved in the production of the electrolyte and other disturbances seen in 
pulmonary tuberculosis (3 


Che characteristics of the favorable response of tuberculous patients during 


isoniazid therapy has increased the interest of the present writers in the pos 


sible metabolic and endocrine effects of this and chemically related compounds 
Clinical observations of defervescence, increased appetite, weight gain, and 
euphoria out of proportion to objective improvement are strongly reminiscent 
of changes associated with corticotropin and cortisone administration and 
sugyest possible adrenal cortical effects, either as a primary action ol isoniazid 
or as secondary conseque! Che present study deals with observations of 
adrenal cortical function ients undergoing isoniazid therapy for pulmonary 
tuberculosis. The prevailing concept of chemotherapy utilizing multiple-drug 
regimens 1s no longer con cive to extensive observation on patient who 
receive isoniazid alone or this reason, the present project is not likely to be 
reproduced and should offer important information with respect to the extra 
chemotherapeut © actio f isoniazid and specifically to the role of the adrena 


cortex in the mediatior ) ich effects 
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OBSERVATI 


Most of the tients exhibited the characteristic subjective responses as 


sociated with 1 d therapy, viz., increased appetite, weight gain, improved 


rt Holland, Med Direct. 


The el ‘ ed were selected at ri alternate admissions to the Tuber 
cu 2 ‘ f the Alt Hospital. Kight patients participated in the stud Phe 
tu hye j lime ‘ patients w mre imatel the same noted il 
t el. The disease patient M. A. reverted to an arrested status four mmm after ther 
Phere ‘ r symptoms referable to ement of struc 
ire r were tl ntercurrent infections, diseases, or complications noted in al 
the ‘ the tud plain film of the iomen was obtained to rule out 
calcifieat t} y is. All patients were hospit ed throughout the stud nad 
followed the ist program of rest and a nutritious diet. No specific antituberculous 
hie het Was giver! Thy iminist tion of 3 to 5 meg. of iso iZid per 
Kg od veigt esented the nitial form of che other In these patients The 
period ¢ ‘ ged from four to twenty wee 
FABLE 1 
iPARIS¢ I AND THE Uri ry Unie CREAT! 
Rano » Arrer Iso zi 
I I 
1) 
er Cu.M Cu 
M.A ive Il 140 0.70 102 0.43 
H. ¢ M ive | 2 08S 110 0.73 
\I. i7 M ested I\ 14 210 0.51 0.34 
i7 Ni ested III 0.49 200) 0.41 
M ested 1) 143 0.50 0.38 
IM ested Ill 14 0.43 207 0.46 
16 1 ested III 14 200 0.52 7 0.41 
63 M ested II 14 S2 0.68 0.59 
* Diagno of the Nation Puberculo (Association 1950 editior 
ibys ve el we | sation of adrenocortical fun vas ascertained by the periodic 
f ‘ onsequences of a nt ‘ us administratior Ab inter 
natio mits of n of 5 per cent glucose in distilled water during al 
eight-hour pet 1i4 \I urements were n le of the uri excretion of 17-ketosteroids 
17-hvdro tik " eid nd creatinine on the d prior to, during nd after the 
ypin. Total circulating eosinophil counts were obtained] in the 
fasting state ir. eight nd twenty-four hou ter starting the corticotropin i 
fu Sir lete ons t} nd without rticotropi vere made t spaced ir 
‘ | iw hhe for a period of at least two hours prior to obt g blood speci 
mens. 17-Hyds ! ere measured according to the method outlined Reddy, 
6). The edu ‘ 4 er and kidne inction tests, were performed rou 
Kindly supplied through the generosity of EE, 
Armour | ‘ { hicag 
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sense ol well peng, reduction in lever. as AS objective evidence of Improve 
ment in the pulmonary Liver function bromsulfalemn retention thvmol! 


turbidity and kidney lunction tests showed no significant alterations 


idrenal Cortical Function in the Restin State Before and Du ing The rapy 


Eosinophils Prior to isoniazid therapy, it will 


circulating eosinophil level ranged from 35 to 219 per cu. mm. (table | \s 


be noted that the fasting tota 


therapy progressed there was a tendency toward a progressive rise 1n the fast 


ing eosinophil count of a patients This was most pronounced In patient 


J. M., whose total eosinophil count increased from 44 to 207 per cu. mm. Of 
more significance, the initial response to corticotropin, as reflected by the eight 
hour percentage fall, rar ged trom 48 to 100 and averaged 8! per cent ind 
cating adequate adrenal cortical responsiveness before receiving any treatment 
table 2 


Urinary uric f alios Similarly, the urinarv uric acid-creatinine 


rABLE 2 
MEASUREMENTS or B ADRENAL Corti » THE o1 
CCORTICOTRO! STIMULATIO Dur G ISONIAZI THERAPY 
Day ( \ 
I 
\ 
H H iH 
, 
F. { 152 is +. Is is 
10 ) 154 225 100 17.0 
51 1.0 Js +s 0 
65 22. +16 166 +15.4 
\ 42 a 162 246 1M) It} is 
M. A 123 75 27 2.0 
5 121 OH da 76 +] 10.5 
2 24 64 4 62.0 
120 i2 1) 14 ws 
A M iM) 143 7 1M) 6.6 + 113.0 
108 146 75 12 4 
7 on 65 st) +7 1.0 
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from 0.43 to 0.88 before institution of therapy. There 
as a col in this value following corticotropin administration, sub- 
stantiating tl I nee ol adequate adrenal cortical activity before therapy 
Of considerable I L wa the observation that this ratio tended to fall as 
therapy was continued, the amount of reduction apparently being related to 
the degree of clinica mprovement observed as well as to the duration of treat 
ment Phu patient AY | \ who had the best objective ey idence of improve 
ment, showed a 39 per cent reduction in the urinary uric acid-creatinine ratio 
it the end of twenty weeks of isoniazid treatment. The condition of patient 
\. M. improved less markedly, a 24 per cent fall in the urinary uric acid-crea 
tinine ratio the g noted at the end of seventeen weeks. This correlation also 
obtained during the first two weeks of therapy as in the case of J. O., who had 
a 17 per cent fall in the UA/Cr ratio and showed early improvement, as opposed 
to J. M., who had a rise of 11 per cent and whose disease process was not ameli 
orated by isoniazid during the period studied. The significance and importance 
or 


of these observatior vith re spect to thei poss ble use as a prognostic sign 
indication of improvement will be discussed below 
\ 


17-Ketosteroid excretion: The pretherapy urinary 17-ketosteroid excretion was 


also within normal limits, ranging from 6.6 mg. to 18.9 mg. per twenty 
four hours. The response to corticotropin was inconstant and varied from plus 
18.6 per cent to piu 113 per cent Chroughout the course of therapy, individual 
variations were noted in 17-ketosteroid excretion, but no consistent patterns 
were observed. The most striking change was noted in patient A. M., who more 
than doubled her 17-ketosteroid excretion after two months of isoniazid therapy 
This returned to pretreatment levels in the succeeding weeks. The urinary 
17-hydroxycorticoids ranged from 3.3 to 7.1 mg. per twenty-four hours before 
the rapy and inied slightly above and below control values, but showed no 


consistent pattern during isoniazid administratior 


idrenal Cortical Function Du ing l sor a The apy a Determined by 


n 


The potentia il cortical responsiveness Was me sured by repeated 
eight-hour intraveno corticotropin tests at irving intervals throughout 
the period oli ! viministration table 2 he percentage changes in 
circulating eosinophils and urimary 17-ketosteroid excretion were used as the 
primary indices. The least variability was observed in the eight-hour eosinophil 
response which showed a consistent fall of 90 to 100 per cent The four-hour 
response showed a fairly consistent depression, iveraging greater than 50 per 
cent, while the twenty-four hour percentage char pe ranged from minus 43 to 
plus 15. The significance of the latter observation will be discussed late 

Unlike the persistent pattern observed in eosinophil levels following corti 
cotropin adminis biol the percentage change in 17 ketosteroids showed a 
consistent but | predic table response For example, the percentage change in 


17-ketosteroids following corticotropin administration in patient A. M. varied 


from plus 6.5 to plus 147, whereas the eight-hour eosinophil reduction varied 
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from 95 to LOO per cent. When the initial 17-ketosteroid percentage response to 
corticotropin is compared individually with the average of subsequent 17-keto 
steroid responses during the rapy, it is observed that patient zad averaged a 
338.2 per cent increase 17-ketosteroid excretion: patient M.A., a4 per cent 
change; and patient A. M., a 53 per cent decrease. In other words, in one pa 
tient the per cent increase was greater, in one it was unchanged, and in the 
third it was less than the initial response to corticotropi I instituting 
isoniazid. This indicates that such determinations bore little re ationship to the 
course of the disease. In othe respects, however, correlation between the various 


tests and clinical improvement was reaso! ibly consistent and informative 


DISCUSSION 


ot specil interest in the present study has peen the objective evaluation ol 


adrenal cortical functio url isoniazid therapy As indicated in the intro 
duc tion, past observations sugyested that adrenal factor might form the basis 
for certain subjective responses observed. With recent improvement in biochem 
ical and biologic criteria, it becomes possible to obtain concrete information 
with which to substantiate or negate the theoretic implications of drug-induced 
adrenal modifications of the phthisic state. The need for such criteria is ¢ 
dent from a consideration of speciic ¢ hanges recorded during isoniazid the rapy 
Che euphoric response (7), the ravenous appetite, the marked gain in weight 
the reduction in temperature and erythrocyte sedimentation rate (7, 8, 9 
reports of glycosuria (10), alteration in tuberculin sensitivity (11) and in drug 
responsiveness (9, 12), and relief of allergic rhinitis (9) are all reminiscent of 
increased adrenal cortical activity ie other hand, the velopment ol 
hypotension 12, 13), reduced tolerance to certain drugs (9 eosinophilia 
12, 14, 15), joint pan 15), pruritis (16, 17), drug fever (18), and other al 
lergic manifestations (13, 17), together with loss of libido (16) and la 
nificant effect on basal metabolic rate (19, 20) and the electroe neeph ilogram 
would suggest a different and possibly opposite state 

In the studies described above the resting ate of adrenal cortical function 
varied but ly throughout the period of observation. One a pect worthy 
of attention was the tendency toward a progressive rise in lasting @€o inophil 
levels during the period of isoniazid therapy. This is of some significance in 

# reports that a rising eosinophil count represents a favorable prognostic 
in the course of treatment of, or recovery from, tuberculosis (21, 22). It 

be remembered that th trend should not necessarily be u terpreted Aas a 
reflection of altered adrenal cortical activity | xcept possibly lor an eosinophil 
level of very low proportions e., less than 50 per cu. mm., elevations and re 


ductions of eosinophi vhen determined as isolated measurements may not 


be interpreted as the result of fluctuations in adrenal cortical activity For, 


many other factors enter into the produc tion and disappearance ol eosinophils 


»). Nevertheless, the level of circulating eosinophils is often considered to be 


related inversely to glucocorticoid produc tion, and the lack of significant change 


in these corticoids in the patients observed militates against a primary effect of 
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moniazid ol ) rel eortical tunetior is reflected nm this aspect Of more 


nee change in urinarv 17-ketosteroid excretion, a much 


gnificn 


more depe se measure of adrenal cortical function. The 17 
ketosteroid 7-h) xveorticoid excretion did not show any consistent 
pattern al d further support to the Opinio! expressed here that isoniazid 
does not ha V significant physiologic effect per se on adrenal cortical fun 


r importance in interpreting the effects of isoniazid on adrenal 


corti re 7 re the observations obtained by senal corticotropu stimula 
tior vhich represent a more significant barometer of adrenal cortical potential 
Thu ones le that the potential lor response the stress response 
might be altered by yi substance such as isoniazid, and vet not be apparent 
from measurement ! ing function. The “‘stressor’’ in this instance ts repre 
sented by corticotre ! to be remembered that, unlike the intramuscular 
corticotropu h travenous corticotropin test used in these studies makes 
use of the ey nour eo inophi response as opposed to the four-hour leve ly 
the patient tudied the tour hour response il ed col siderably iltthough it 
r than 50 per cent On the other hand the « ght hour leve 
ilmost uniformly by a maximum response and averaged 
per cent vasis of the above determinations, adrenal cortical ftunctior 
would ippe ( ) ‘ vithin normal limits 
The eiht-ho ntravenous corticotropin test is opposed to other procedures 
possesses distil vuivantages as a measurement of adrenal cortical activity 
corticotropin when given tramuscularly have peak ol 
action t te ou vhich gradually disappears during the next two to six hours 
Intravenous ( when given as a constant eight-hour infusion, has 
if maximum I ight hours, this activity being almost completely dis 
sipated in twenty-t rs. An occasional normal subject will have a greatet 
than 50 per ce | in eosinophils at the end of twenty-four hours, but 


the marorits rie urn to the eontro leve ol exhibit the so-called rebound 


phi nomenor vith eo nophils ‘ xceeding the control lev The latter phe nome 


non Tarh that the adrenal 


effect has disapp ired, while the maintenance ol 
significant depre fall in @osit ophils of 5O per cent or more) represents a 
continuing production of adrenal hormone 

None niazid-tre ited patients had significant twentyv-rlour hour 
Cosi! oph reductioi a single occasion, in 2 patients, percentage reductions 


ot 3S md pel ill other mstances the eosinophils returned to control 


wain concluded from such observations that the capacity 
of the adret o x to respond has not been enhanced or otherwise significantly 

influenced oniazid ther ips 
Tha own in 17-ketosteroid excretion throughout the period of 
woniazid therapy « anv significant change that might be in 
terpreted - tect The changes that have been noted are more 
basis of factors such as increased food intake and the 


mproveme I mdy nutrition which occur l in these patients It 


Of nuch great 


AND ADRENAL FUNCTION 


Was thought that uric acl creatinine showed a 
during therapy, it as an index of therapeutic response 


noted in table 1, serial studies appear to indicate such a trend, iltthough a step 


W LSé reductior did not pers StL in All Cases throughout the observatior period 


Chis may due to the itively short px od of observation S we as the 
influence uncontro tors affecting this relationship, and Is Suggested 
that this index may ro iluable u aluating ther peut response and 
degree of subsidence of e disease when applied to patients rece ng any 
f treatment as a drug or as the classical rest form of ther ips 
lheoretically, a progressive reduction in uric a creatinu os In such 
stances may represent a tendency toward decreased tissue breakdown as im 
provement in the disease process occurs. It may be said that any alterations 
in this ratio during isoniazid therapy are { ilt of altered adrena 
cortical Ttunction 
The conclusion that isoniazid therapy does not influence 


function has been drav from the above studies. This has ar important bearin 
on many aspects of tuberculosis treatment and re sponse It indicates that there 
must be other factors ich as direct central nervous system and cerebra 

of isoniazid, iF th euphoria and sense of well-being. Recent anima 
experiments (25) ¢ nical reports ol psychosis 24) deve oping during jsor 
azid therapy suggest th ve may be true. Any enhanced favorable response 
in tuberculosis which may | observed when isoniazid vided to streptomye 
therapy would not appea be mediated through the adrenal cortex. Earl, 
investigations with exogenous corticotropin and cortisone led to the conclusior 


that these agents could  respor sible for the reactivation and dissemination of 
the tuberculous process (25, 26), whereas later work (27, 28, 29) intimates that 
adrenal hormones, in some instances these and other pituitary ind adrenal hor 
mones, STH somatotrophic hormone ind DCA (desoxveorticosterone acetate 
respec tively, mav be beneficial in enhan ing the host’s natural facilities lor com 
batting this disease Lhe mportance ¢ this observation ippreciated 
when considering the beneficial effects of corticotropin 30) and cortisone ,] 
used in combinatior th other therapy in certain forms of tuberculos Sug 
gestions that isoniazid might have an endocrine actior vere entertained when 
it was observed that niazid increased the iIsuiin requirement in tubercuiou 
patients wi iab , us (32. 10. 33 Although different (34) and even 
opposing (306 servations hs al it suffices to say that any 
change in in ! vhether . eres or decrease, is apparently 
not due in altera vdirenal corti funet per se, but may, perhap 
represe! response ( ing in the ( ise proce vel] 
1 ealorie int tailure 

tive Stress etiect on th vdrenal cortex ‘ 3s WI ol anatomu 
evidence of any adrenal gland effects (37 naltered serum electrolyte A 
and absence of endocrine changes (18, 20) dur ng isoniazid administration 48 


m the other han t may plausibly be argued that the pres report does 


not exclude the pos wlitv that twoniazid do exert endocring adrenal 


S47 
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fluence. The dosage used, the duration of therapy, and the number of patients 
studied may al cited as factors insufficient to warrant a definite conclusion 
Its chemical structure and the therapeutic action of its congeners both suggest a 
possible endocrine action for isoniazid. Indeed, rat experiments utilizing the 
criteria of dextran-induced edema and formalin irritation (39) indicate that 
isoniazid in different concentrations has potent antiphlogistic properties akin 
to those of cortisone ind that this effect is actually on a nonspecihic *“*stressor”’ 
basis and mediated hypophyseal-adrenal”’ pathways (39 

It must be said, ho er, that, while these observations have been confirmed 
in mice by Spau the ability of isoniazid to exert a nonspecific delaving 
action on the earl ute inflammatory response to oil-of-turpentine injections 
does not appear to be mediated through the adrenal glands, for a similar effect 
was observed in i t and adrenalectomized animals by the same investigator 
The possib itv also exists that the biochemical and biologic methods lor esti 
mating adrenal cortical function in the present study, although the most refined 
and widely aces pt d to date, are vet not sufficiently sensitive or encom passing 
to detect such alteration of adrenal activity. Certainly, the euphoric response, 
veight gau prompt defervescence, and other corticomimetic actions of isoniazid 
are not explainable ot comprehendible on the basis of bacteriostati properties 
ilone 

The original o f of this work, namely, to ascertain whether the adrenal 
cortex plays any role in the development of weight gain, euphoria, and sense of 
well-being, remau oni partly answered While these effects are apparently not 
produced on the basis of altered adrenal cortical function, their cause remains 
unexplained It would appeal that a number of factors, such as the effect on the 
psyche, reduction in toxicity due to infection, control of the infectious process 
combining to cause a restoration of appetite, the de elopment of strength, and 
an increased caloric intake with accompanying positive nitrogen balance, may 
ill contribute to the mprovement obser ed. and that no isolated sy stem May 


account for the rather universal beneficial effects observed with isoniazid 


SUMMARY 


The nature of the host’s response during isoniazid therapy lor pulmonary 


tuberculosi ested a pos ible adrenal cortical influence. Observation of 8 


patients with pulmonary tuberculosis ind eXTensive study ot 3 ol these during 


isoniazid therapy 1 dosage of 3 to 5 mg. per kg. for twelve to twenty weeks was 
undertaken to further ascertain this possibility 

\ll patients howed noticeable subjective Improvement mn mood, as well as 
other nonspecific effe ng with varying degrees of objective improvement 

Utilizing « nopt ls 17-ketosteroid, uric acid " ne, and 17 
hvdroxvecortico ! on patterns the level of adre il activitv was determined 
before and during isoniazid therapy. Adrenal cortical responsiveness was assessed 
by the eight-hour intravenous corticotropin test both before and during therapy 
In no instané ! ther the resting or stimulated state was a significant or con 


sistent ce ol om the normal observed 
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rculating eosinophils occurred during isoniazid therapy 


A gradual rise in 
id-creatinine ratio varied directly with the disease process, 


The urinary uric a 
and further use of this as an index of the degree of disease activity is suggested 


The possible significance and limitations of the present study are discussed 
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ca con Hidracida J] sor 
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la isoniacidoterapia por 
determinar me jor esa 


tuberculosis 


La naturaleza de lel huésped durante 
pulmonar indicaba un posi .ctor corticosuprarrenal. Con mira a 
1 servacion de 8 tuberculosos pulmonares y el estudio de 

le peso dur 
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le 3a 5 mg. diarios por kg. ce 


de 3 llos dur 
a veinte semanas 
i subjetiva observable en su actitud 


Todos los enfermos rey I me} 
inespecihcos junto con menor mejorlia objetiv 
Utilizando las cifras ohilos los patrones de excrecién de juetosteroides 
icorticoides, se determind el indice de ctividad supra 
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l’obsery etude extensive ce 
» dentry 15 mg par pendant 
es peri ntirt il ette 
Um meiorat 1 ps ete ibservee che tous i m le el 
e temps que if nol pe ies et différent legrés d’amél tier 
fonet nnelle 
Le degré d’activité su é déterming t et au cours du traitement par l'INH 
etude ae cosinopl -cétostéroicde le le urigque le la eréatinine et 
modali tés «le les 17-1} iroxvcorticoide La répor e cortico irrés 
ete ey rie test heures a la corticot hine intrave elight-hou 
venous corticotropin test et pendant le traitement. Au cours de la phase de rep 
1 dé stimulation, il n’a ¢ ‘ Vécart significatif ou constant par rapport A la no 
ler nd 
~ icu des cas 
Une élévatiorn progress ‘ nophiles circulants est produite pend nt la thérapre 
pa ison iniat pport urinaire acide urique-créatinine était proportior 
ne ue processus de | ) tl uteur propose il imatior ie ce pher ene comme 
naice du degre a tivite d rectior 
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STUDIES ON ISONIAZID AND TUBERCLE BACILLI 


III. The Isolation, Drug-Susceptibility, and Catalase-Testing of Tubercle Bacilli from 
Isoniazid-Treated Patients 


MIDDLEBROOK, M. L. COHN HAEFER 


INTRODUCTION 


Difficult been encountered | lating and maintaining sub 
ol tubercle icilli from isoniazid-treated tuberculous patients (1-3 

Previous studies from this laboratory (4, 5) have shown that certain lsoniaz 
resistant mutants | vitro from stock laboratory strains of tubercle baci 
have special growth requirements for catalase or agents having catalase 
activity. The hat such strains are highly attenuated for guinea pigs made it 
imperative that iable methods be devised for solating such strains from 


isoniazid-treated patients and maintaining them in artificial media. The prin 


cipal purpose ] report s to evaluate the usefulness of an ole acid albumin 


solid agar medium for the primary isolation of such strains from pathologic 
materials. Furthermore, it has been indicated (5) that catalase-positive, isoniazid 
resistant mutants also may be isolated from isoniazid-treated patients. It will 
be shown that the daily dosage of isoniazid during the initial period of treatment 


with this drug can significantly influence the comparative incidence of the cata 
lase-negative and catalase-positive resistant mutants which may later appear in 
sputum 

During the course of these studies, certain heretofore unrecognized growth 
requirements of tubercle bacilli have been revealed. These are apparently un 
related to the special requirements of catalase negative isoniazid-resistant mu- 
tants. However, it wv also be a purpose ol this report to present an account ol 
these observations because of the advantages of primary isolation, drug-suscep 


tibility, and catalase-testing of tubercle bacilli on a well-defined, transparent, 


flat agar medium 


MATERIALS AND METHODS 


medium use 


ind 


ed pu cat Via 1954 
Vedia: The agar (1.5 per cent) mum in these studies has been de 
scribed it e] te munication (4 lo this basi ediu containing 0.5 per cent 
oleic-acid-albu OA) complex, at pH 6.6, glycerol (reagent grade) was added before 
ving igiu ‘ te sutoclaving, in final cones itions of O.2 per cent, 
at iin vas added betore autoc ving the torm of terric ammoniul 
citrate at O.1 g ‘ é I} medium was identified the present laborat s the 
comple 7 HS OA-ag ediu For the study of ind lual components of the mediu 
| the N lew iH t t Denve ( nd the University of Colo 
rado Nik ‘ 
Phis stud grant from the Committee on Medical Research of the Am: 
cn Druck 1 Soc ed ection of the National Tuberculosis Assoc 
852 
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ict vere eithe ed and thet as specil indicated under 
vere | he OA mediu previous! lescribed (6). Felsen qu 
tes } ee figure ere used as cont ers for the OA media, eacl iadrant 
ng apy nate f i medium. These plates were stored at emmy ire 
i used withi fe er to od the destruction of isonia hicl 
to oceur at 37" 0 he | fe of isoni 1, as tested | icrol gic method 
+} OA rT od ediu in this |] orator ppr nats awe | 
tmuch longer t room temperature or at 4°C. Afte nocu the I 
es were incubated ed tic bags’, each large enough to contal ir to eigl i 
es; this pre ( ed excessive drying of the medium during incubat 
luar n the course t studies a specia vestigation was ! le of the ’ ‘ | 
ge of incubating the OA pe solid agar medium longer than twent ed , 
he cence sti vis gi vtl low power microsco ‘ 
the ag surtace at twe e days but ultimate t six to eight we ‘ yw «lk 
te ble growth. The e of this phenomenon proved to be low (le tl 1 yx ent 
f specimens pos ear or on culture on American Trudeau Soci ATS 
eadiu tt rie Felser p ite cultures whicl ire negative ( 
the t twent one days have been routine a irded 
Culture tubes of the ATS mediu mm the other hand, were kept unde cubat " 
detectable growth occurred f t least eight weeks afte inoculatior Longer u 
tion than eight weeks seeme innecessary in view of the very low incice ‘ itu 
cultures whict re positive aiter this period (12 
Cart : the ana lat reported here were obtained with the use if Pet i ( 
ead of Felsen plate ‘ h containing 20 to 25 ml. of medium. These ere usu ead 
LI irteen to ¢ gt na a one days to detect growth stimulat 
t \ rious substances t ns whicl grew vell in twent one days 
Vi chite green (Cole in and Bell Co it a concentration of 1 per hele Oo 
ill OA-agar medi ised f rimar isolation; this concentration has | ead, f } 
purpose, innocuous in seve pe studies which will not be deseribed here. The « ce 
tration of malachite gree per ml., emplo Frisk and Lagergre ‘ found 
in the present laboratory t ‘ n the OA-agar med for several st f tubs f 
paciiili 
The American Trudeau Societ ATS) mediun 14) was prepared ‘ ‘ dd 
tr ited in screw-capped tube m. by 15 en 
j nulo 
ge 
Potato wate } ‘ eent glyceriu mil 
a) The potato wate le grinding 100 gm. of pared potat OO n of te 
enoug! glycerit ided to give a final concentration of tm cent ire 
ind the mixture it ved il t liter flask for thirt ! ite t 10 pound ! 
pressure. It th ed to 50% nd the 400 ml. nee f he f ila 
are decanted 
l rhe egg yolk pre l follows: Fresh hens’ eggs are carefully cleaned OD. ead 
gauze, then ir ersed 70 per cent aleohol for fiftes ninute i dried with 
sterile towel The egg whites and | ire separated in the usu ‘ \ 
much as 20 per ( f [the egg whiten y be left with the ol vitl it leleterious 
effect on the mediu 
The 400 ml. of egg poured into the 400 ml. of potato wat ind to th 
rdded 10 n f : ent aqueous solution of malachite greet All ingredier 
Available commer \. Maead & wal 8 New 
York (6” x 3” x 15 
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fia’ 
ar, 
} 
Fia, 1. “Tongue vibrator” used to ZZ with solution of digesting ma 
terial, 
ire thoroug! ed. the filtered throug! ‘ e gauze The pH will be ippro 
mately 7. The mediu then tubed, slanted, coagulated, and sterilized by a single 
e-hour pissato heated to 
D eet j j ni j ‘ ; path 
ectu exceed sputu luring period of no more that 
event ‘ j lirect nto a cellulose nit te ibe capped with a cor stopper 
Che tube shou ‘ beled witl tape on whicl en the patient’s full name 
itn ! ‘ ipported glass bot th 
If storag ece ifter collection. it should be 
2. To « itu ected, add 1.0 f solution of etivated’’* 
Pang pre ed follows: Diss | part of Pangesti n 
5 part | ed water; centrifuge at high speed the angle centrifuge in the 
ylunrne > ent aqueous solution of magnesiu sulfate. Store in the deep 
freeze « ‘ te mount ‘ h 20 m usteroid tube 
Add 1.0 e buffer (10 per cent sodiur e at pH 8.0), and make up to 
2 mil. with distilled 
‘ hood witl iralft mperatio lisperse this mixture me 
or ra per | ites, shield g the top of 
Act ‘ ‘ that u re es the t des« muclease 
1S 
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the tube with cott wwe afresh cotton shield with eachspecimer ell as a fres) 
stainless 
>. Ineubate t 40°¢ tor thirt minutes 
6. Add another 1.0 tivated’’ Pangestin® 
7 Incubate t 406 the thirt I nutes 
S. Add distilled f f volume of 40 to 45 ml 
) Centmfuge at 10.000 | ten minutes 
10. Pour off the supe te to a solution of dis fectant ee atep l¢ 4 . 
| Suspend the sed ent proximate i f solution cont g O.5SN sodiut 
hvdroxide and 0.05M sodium phosphate 
12. Incubate at 40° thirtv minutes 
Ce trifuge t oO S000 ry ten minutes 
i4. Immediately d te 
15. Immediately suspend sediment with ste e capillary pipette ppre te l 
mi. of the following ste e solutior Equal volumes of »> per cent ste ( hurmie 
nd distilled wate taning 0.5 ml. of 1 per cent brom thymol blue nd conta 
ng limi. of a 0.1 per cent solution of lin bean trypsin inhibitor® per 100 Add 
IN hvdrochlor 1 dropwise to adjust suspension apy mately to neutralit 
16. Just before step | emove a portion of sediment to a glass slide for amearing and 
Zieh|-Neelsen st g f iwid-fast rods. During the subsequent steps, examine 
microscopically f iherecle bacilli. Divide the specimens according! nto three 
groups 
| Containing r less than 20, acid-fast rods in 2 oil-immersion field 
II Containing |-10 aeid-tast rods per held 
I11. Containing more than 10 acid-fast rods per field 
17. Omnis of ( s I, inocuiate directly each of the four quad ts of one Felser 
plate with equ volumes (0.1 to 0.2 m tf the undiluted suspension of the ¢« 
centrated mater These quadrants contain drugs as follows 
I No drug it taining 5 of congo red per mil iutoc! ed th the 
mediun 
II 10 » of streptomycin per ml idded asepticall fter autoclaving 
1 of 180 per mil iutoclaved with the medium 
10 of nd per m sutoclaved with the mediun 
IS. For specimens ( ss I], acgigmpproximately 9 ml. of sterile distilled wate ind 
plate out this dilut the mmmmnsior the same fashion (10 lilut 
19. For specimens of ¢ 11, dilute to 10°* in 0.2 per cent ste e albumut terile 
distilled wate e out in the same fashior 
20. In addition, n ‘ old higher dilution of the suspensions of concentrated n 
terial than are | ted in 17, 18, and 19, above, and inoculate econd Felser 
plate with this te | diluted materia 
21. Inoculate two ATS medium containing no antimyes ete drug 
the same volum« concentrated mate re used for the inoculation of each 
juadrant of the | one tube, with the dilution of mate ndicated me 
cording to 17, 18 } ve d the other tube with the tentold higher diluted 
edure Phe rocedure for isolating tubercle ‘ from 
collected g tric conte rie that dese ea Dove nutul except 
1) To the sample of g ontent ld 0 lume of | te bufle pli S.O (the 
ter ‘ t this point t ce bo ‘ 
Add 0.1 volum ted” Pangest nd 
Obt ble from W y Biochem C‘orp., Freel | ploved t 
issist in preventing the ed lige the he 
medium 
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suctior 


wcld-ta 
permit 
olution 
exposure 
peroxide reactior 


is recorded i iulthough w 


azid susceptible colonies less 


given 
colonies were too small to gi 
int reaction Was 
the control, on the streptom 
the colonies on the quadran 
ive st. This react 


d others resistar moniazid 


equal numbers of colonies grew out or he 


the quadrant co nin of isoniazid | 


studies have shown that, when 
with the undiluted suspension 
re occasiol 


856 
( ep 4 as with sputur 
\ j jroxide with stirring to flocculatio if no flocculation 
i te a1 [ 10 per ce cium phosphate to get floccula 
\ ‘ t tota volume f leas Mater il 
lowed t 1 indefinite refrigerator at this point 
supernates with sterile p pett P h specimer attached 
‘ tu na vale apparatus 
e) I fer sedime glass 50 ml. centrifuge tubes; then sp ill speed, in ordinary 
fy) R ediment hydrochloric acid f volume of appr 
té H) hen transfer to a cellulose nitrate tube 
( I wint. together with gastric wasl gs and sput s in step ll 
utu edure, abov: 

Cata e te ( e tests « rformed as pre 
viou lescribed Che result the fi ‘ 
ing itegor 

/ } vithin two or 
three 1 ites, at the longest ning 5 per cent 
ween” nd lo per cent given f 

D f color l mm. or larger in di 
amet or if t va e a reliable test 

Vega f kerved 

Vizsed, if co ‘ yn n quadrant, or on both, gave 

positive ren ) whale containing | or more of 180 

e neg given by ordinar popu 

nad | ctions were given by any colonies on quadrants containing iso id 
esu ate the presence of 1soniazid-re t t (resistant to | ol oni 
ner ‘ oositive mutants 
th of tule e ba Preliminat pe solid ag 

mediut noculate luy ite, be concentrated 
on om the tenf liluted inoculum. This phenome no means uncomn the 
elit il la or tigation described below 

rhis t lilut ethod oculation also presents the ivantage of permitting 
more ecu te eat 1 the neidence of drug-suscept ‘ rgal sms in populations ¢ 
ta y 7 lrug nuta Significant propor lrug susceptible org 
na il ¢ if too heavy ula 

Furtherr e. the hing and pianting of more that e dilution of susper i 
pathologic terials have been found to be important tor the interpretation of the resu 
of catalase test mies of 1 cobacteria isolated therefrom. On several occasions 
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\t M. D., No 
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yield grossly 


Clinical Laboratory 


least two strains L1OS5® (beta 
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gar medium containing 0.05 to 0.2 per cent asparagine 


nt tot 1 one day 
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visible colonies fourteen vel 
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inl cent malic acid o1 As 


ng 0.05 to 0.1 pel 
The 
the 


itamate did not permit quite 
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so rapid 


per 


ed growth in presence of 0.05 to 0 r cent mal 


growth ol the 
has 


eounte red 
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bacillus thu 


labor 
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ny strain of tuberet lar 
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stra 
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used as i experimet 
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ind high 
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medium 
inhibited 
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It pre 


enzyvmatl 


lor the 


opel 
ously recommended 
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ov r cent ar t of ine 


tubercle hacih 


ition ol 


1 concentration ot 0.1 cent 


h materi 
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writer 
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Biochemicals ¢ orp 
the 
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are per cent 


hydro zed and 
Oh ub 
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purpose 


eve Js o) used 


‘ ms ror 


‘ it 


per 


ce 


employed 


in the experimet! eribed 
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adduced 


ntration of per cent 


if 


idence has been abo! 


baci 
contained 


the 


lh, eve primary manil 


uch preparatlo 


of high coneentratior 


occurs with regularit ited inocu f suspensior tissues vity content 
the 7 H-3 mediun nad led b sucht te whe cat ete 
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from Patient J. Z.. 


No vere 


p inted on the 


comple OM immonium chloride was substituted 


wr the magnesium reduced to the previously 


of O.OL em pet vVatew ery sma put 


ned after tw one days of incubation of 
medium. However, addition 

medium permitted many irge 

Im spec the same period of time 


vdiditiona pecimens trom these same 


considered POSSI DL that a thiamine de 

rement for sulfur. Thiamine 

requuirement ol these 

for added th war medium quirement ol 
described previou orper (17 


liremet! s for this 


cle hed 


here that ul litures a signiniicant 


pecin from human b gs are incubated o1 the OA 


i 
poor gro ! no detectal 


of O.1 to 0.5 4 per 
of medium 


member complex ol 


il mpro ed the grow ites of many differet 
(A-type agar media 1 situation with regard to 
e been o requirements 
rthel completel 


d, and whol 


vided to the 7 H-3 medium 
the result vith 


pyridoxine, it 


medium It how 


vever, that further 


Req G., No 
son primary 
to OF per « xtract (Difeo) to 
in be filter-ster vided to the basa 

medium before auto g without detectable 
[t is, therefore ided that this “A. G. factor 
Attempts to 


medium on 


that medium 


this re spect 


ct is heat 
timulation ol growth of this str nl 


addition 
thiamine, mot oO pantothenic acid, more pyridoxine, folic acid itamin 
B more y a vhole bovine serum, more sulfate, magnesium 
pho pl ite obait, Manganese, more caiclum 
inc or copper ind pyrimidines have uniformly failed 
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This experiment was repeated With 
or for “pl og oncentrations of carbon dioxide vw CS 
tail elsewhere (18). Suffice it to 
type iwar median itme phere econtal ol carbor 
definitely it irreg 
of tibercie ba 
broth ne } 
for this factor. Neve 
th thiamin bofla fo yeast extract (except 
vith one stra to be deseribed belo containing 
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medium (7 complete) employed in the 


tien ey described \ dos 
There were two reaso lor omitting it rs is 0.1 pel 


cent final concentrath vA n previous studies + to decrease the growth rate 


in terms of colony f the twenty-first day of incubation) of a significant 


of tubercle bacilli on primary solation: and. second. onlv one 


number of strains 
rain has thus far been identified, amor gy more than 300 different strain tudied 


requiring yeast ¢ 
t) to the 


fects of acid Phe addition of pyruvic a id (as the sodium il 


7 H-3 medium in a final con ation of 0.02 per cent before or after autoclaving 
the basal medium ha il effects on growth of many strains of tubercle bacilli 


Some few strains are ghtly inhibited, while others, especially isonizaid-resistant 


ains, are definitely tulated even though the complete medium also contains 


0.1 gm. of terme ammo | itrate pel liter In separate communication } 


) this eoncentration ol organic iron ha Deen shown to lavol growth of these 
more fastidious stra the omission of pyruvate from the medium 


described here is directly attributable to the fact that pyruvic acid is antagonisti 


to the antimveobacterial act itv of isoniazid, a phenomenon pre ously reported 


19) and fully confirmed in these studies. Thus, unless special provisions and 
qualifications are made, the u of a medium containing as little a 0.02 pet ce 


pyruvate would interfere vy direct. quantitative isoniazid-resistance test 
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9] were ga ( | s: 15 were urines;: 15 were cerebrospinal fluids pleural 
fluids, bron vashings, or pus. All of these specimens were submitted, as 
deseribed ) e under Vat rials and Methods. to digestion. decontamin ition 
concentration, study of the stained smear, and simultaneous inoculation at two 
different dilutions on two Felsen plates containing the comple te 7H-3 OA me- 


dium and on two tubes of ATS egy yolk glycerin potato medium. The Felsen 


plate culture media were examined on the twenty-first day after inoculation 


and then discarded. The ATS culture media were examined at twenty-one days, 
four, five ix, seven, and eight weeks after inoculation 
Of the total number of specimens examined, 129 from 95 individual patients 
vere either positive for acid-fast rods on microscopy, positive for M. tuberculosis 
on culture on either Lype ol medium or positive on both types ol observation. 
| are pre ented the general results of this study 


uded able 1 are the following observations of some interest 
specimens which were positive with the tenfold diluted 


» undiluted inoculum on either medium was thirteen 


monly observes the O\-agar than on the ATS 


medium trom at i o of the pecimens in this 
1] with the low-1 I jective, were seen to 
jones ly distinguts! | ) isis of size. One 

ible grossly; the other ry small and not clearly visual 


These observations, alone, are sufficient to indicate 
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CULOSIS FROM ISONIAZID PATIENTS 
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se tests W performed on al are positive tor 


es, except Il those lew cases i! vhich the colon 
twenty-one days to permit any valid conclusions to be draw: 
nes on ATS medium wl h ippeared after twentv-one days of 
performed is soon as sufficient growth had occurred 
Ol LIS medium it was possible immediately 0 ile the 
that of a contaminant by the excessive evolution of gas when the 
st Was performed All colonies of tubercle bacilli which appeared on 
ither of the two types of culture media employed in this study were | sstrongty 
posit e thar ! the contaminants including two acid-fast contam 


ants which on subeultt grew rapidly at room temperature on the OA 7 H-3 


medium vere i than tubers e bacilli Phere wa one exception 


to this generalization t nol itvpical tubercle bacilli was rep itedly tsolated 
from patient H No. 11576 which was similar to the strains of ‘‘vellow bacillu 
deseribed by Tarshis and Frisch (22) and by Buhler and Pollak (23). This strain 
gi rise to colontle h were strongly positive in the catalase test The cde 
s concerning this sti ! he ce scribed else vhere 
The genera resuits ol aki Tests performed connectior vith thi 
imited study and on cultur from additional! patients ¢ recorded in tal 


With regard to the sults of catalase test ft colonies of AM. tihbere 


M. TUBERCULOSIS PATIENTS 
Of the remaining eight ‘ ‘ vhich were positive on smear for a ist rods. but 
negative o1 ilture ne irine and wa obal eqmat ind seven were 
fre patients soon after the ere mitiates n therar vit! OniazZ The tte tru 
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ATS medium, it iffies t to state that there Vas pertect correiatiol vith the 

ts obtained w colonies from the same specimens on the OA 7 H-3 medium 

those few cases in which catalase tests were applicable 

mycobacteria on ATS medium, because of failure to obtain 

growth on the modified OA medium, no negative test results were obtained on 
growth from specimens of patients not previously treated with isoniazid 

All st resistant to streptomycin and susceptible to 1 y of isoniazid per m 

proved to be ( ise-positive in this series 

Worthy ittention are the twenty cases which gave results classified 

a \ nly four such cultures have been studied in any detail in 

this lab ory vo of which have been previously reported (15 ( soniazid 


resistant ositive, guinea pig-pathogenic cultures, near i which 


have proved oO col early definable mixtures of catalase vatlive and 


italase-positl Ise izid-resistant mutants, have thus far appe ired in the 
excreta ont ! initiated on treatment vith isoniazid in dosage ess than 


8 mg. per kg. pet y. They have been described in greater detail in a separate 


communication trom this laboratory (5 


DISCUSSION 


No claims can be made for superiority of the enzymatic digestion and de 
contamination method deseribed here. It may be noted, however, that the enzy 
matic method (without alkali treatment) may be applied to the isolation of other 
microorganisms from sputum which otherwise would be so viscous that quanti 
tative studi would be we nigh Impossible Furthermore, the use of a small 
amount of trisodium phosphate with the sodium hydroxide permits a better 
control of the pH of the digestion mixture, essentially uninfluenced by the bulk 
of the undigested sputum sediment. Moreover, the two steps of centrifugation, 
although somewhat more time-consuming, avoid the danger already pointed out 

24) of carrving over ly administered antimicrobial agents (PAS or isoniazid 
which might inhibit the growth of tubercle bacilli on the culture medium. hl 
anv event, the incidence in this series of positive cultures trom concentrates 
negative tor ol fast rods or Microscopy 1s sufficient evidence that these meth 
ods of digestion, decontamination, and inoculation are not inferior to the classica 
method vhich employ sodium hydroxide for both dige stion and decontamina 
thor 

There ) o elaborate on the comparat e merits of complete 7 
H-3 oleic-acid—albu i agar medium and the ATS medium s probable 
that further improveme! is agar medium w he seen. Nevertheless, i 
terms both of the rth of the period of incubation required and of the total 
number of posit ‘ ure obtainable from this series of specimens the OA 7 
H-3 medium ( \ uperior to the ATS medium under the conditions prevail 
ing im the presel oratory. Furthermore, the flat surface of the agar on the 
Felsen plat pel ith much greater ¢ ise ol handling more or less quantita- 
tive estimations of t vetual numbers of colomes growing on different quadrants 


n direct drug | ) t the preparation ol ATS and similar media 
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requiring inspissation in Felsen quadrant dishes has been practiced 
laboratory but is not recommended. The OA 7 H-3 and the ATS media 
proximately equal i for the reason that the bovine serum albumi 
expensive. A substitute for this agent has been sought but not yet found. Finally 
the identification of the striking differences in the growth requirements ot dit 
ferent strains of tubercle bacilli were not recognized and, indeed, would probably 
not have been possibile WV th the use of complex egg and potato or blood-agat 
media. For example, it is certainly clear that a requirement for biotin, which is 
in such high concentration in egg volk and variably antagonized by the avidin 
present in egg vhite ould not have been recognized in such complex media 

[ron at a concentration of 0.1 gm. of ferric ammonium citrate per liter has been 
described elsewhere } is favoring the growth of catalase-negative isoniazid 
resistant mutants of tubercle bacilli. Those experiments were carried out in vitro 
on primary isolation on the OA 7 H-3 medium from parent drug-susceptibl 
populations without antagonizing the antibacterial activity of isoniazid. It 

ly shown by these studies to be useful in the same medium for the itiol 

of such strains from isoniazid-treated patient 

Che “complete” OA 7 H war and the ATS media, incubated under ordinary 
atmospheric air, both fa o vield growth of tubercle bacilli from seven or 
eight specimens which ! ve for acid-fast rods on microscopy, in addition 
to the two specimens from patient No. 11224 which contained tubercle bacilli 
requiring added carbo choxide for growth Inasmuch as seven of the se specimens 
vere [rom patients vho had been started on isoniazid therapy within the previous 
few weeks, it seems fair to assume that the acid-fast rods might have been iso 

l-sterilized tubercle bacilli. However, it is also possible that the acid-fast 
ls were tubercle bacilli which, like the strain from patient No. 11224, require 


added carbon dioxide. No opportunity to study this possibility has been afforded 


in these specific cases because smears of subsequent specimens from these pa 


tients have been negat! wid-fast rods, and cultures under 5 per cent carbon 
dioxide in : vere not formed routinely during the special study reported 
here 

shown that higher concentrations of carbon dioxide 
than are available il! have a stimulatory elect on the mnitiation 
ol growth ol many strait #t tubercle bacilli trom pathologi materials. Indeed, 
higher carbon dioxide t¢ S10! essential tor the Initiation of growth ol at least 
one strain, even in the presence ol added biotu These observati s suggest that 


il atmosphere containing physiologica cel per cent ol 
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ive much determining the course ot therapy 

rhe results of the catalase tests described in this report take on special sig 
tive tegrated th the pre pul hed Oobset 

} ley toc ») that the attenuation ol onlazid-resistant 
mutants of tuberct directiy related to them det \ a 
1) idiom iit rot determ the px i ol the 
host-pat ‘ ‘ nip tn e-cdel ent ol tuberet 
bye If th bye hig most bemgs m behave more Ke 
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pigs. On the other hand, such strains usually (5) manifest a moderate though 
definite, degree of attenuation for guinea pigs Thus, bona fide endogenous ex 
tensions of tuberculous infection in patients taking tsoniazid alone might. theo 


retically, be rare. For example, they may be expected to be relatively more raré 


in such patients than they are in tuberculous patients who harbor fully patho 


genic, streptomycin-resistant strains and continue on therapy with streptomycin 
alone 

No unequi ocal evidence ivallable that « italase-deficient strains of tubercle 
bacilli are attenuated for human beings Nevertheless, in vy of the obse i 
tions in the present studies, it would seem the bette part of conservative wisdom 
to initiate isoniazid therapy in tuberculous human beings with a daily dosage 
of no less than 8 mg. per kg. of body weight. The sputum of 18 patients initiated 
on therapy with isoniazid for the first three months of treatment at this dosage 
level contained tsoniazid-resistant tubercle bacilli. None of these organisms were 
catalase positive Ina omparable group of patients treated initially with lowe 
doses of isoniazid il east one third ol the persons who excreted isoniazi« 
resistant organisms excreted catalase-positive, resistant organisms. Subsequent 
increase of the daily dosage of isoniazid in these patients to S to 10 me per 
did not cause disappe irance of the catalase Positive resistant tubercle baci 
from the sputum 

Che microbiologic explanation for this clinical-laboratory observation 
gested by the results of experiments described in the first paper ol the pre 
series ol reports } Namely t was seen that catalase positive isonlazid-re 
ant mutants may make then appearance on direct primary isolation trom a 
parent, drug-susceptible population im vitro. But they occur on in rela 
small numbers and only in environments containing relatively low concentra 
tions of isoniazid. Antim ally effective concentrations higher than these 
usually be obtained nh iden opel pulmonary cavitte 


of S mg. of isoniazid per kg 


SUMMAI 


Methods have been described for the practical isolation of 
from isoniazid-treated patients as we las from patients not pre 
vith this drug These methods were based Ipon the follow 
previously described 
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to be required for the initiation of growth of several 
from small inocula. This requirement for biotin 
rbon dioxide \t least one strain has been observed to 
requ growth an atmosphere containing carbon dioxide in 
higher concent! m than is present in ordinary air, even in the pres 
ence of added 
ol tuberecie tac i is stimulated somewhat 
qualitative requirement for this growth lactor 
studies 
lus has manifested a requirement for an as 
le yeast extract for optimal growth 
ompal tudy of a medium formulated on the basis 
the abx 0 rvation i typical egg-volk—glycerin—potato medium 
upertor to the latter in the following respects: 
uvdily to the employment of a flat surface for the quanti 
tubercle bacilli and the relative incidence of mutants 
t chemotherapeutic agents at different concentrations 
direct drug-susceptibility tests on primary isolation 
Growth of tuber bacilli could be detected earlier, and, in two instances 
urge imbers of colonies occurred only on the former medium, indicating 
that the itt nedium Was i idequate for these strains 
Identif of different strains of tubercle bacilli in the same sputum 
pecimet nglv facilitated by use of the former medium. 
The ue of contamination was significantly lower for the former 
medium 
se activity of colonies of tubercle bacilli from 
mens in this routine clinical laboratory study has ex 
permitting the following conclusions: 
e bacilli isolated from patients not previously 
d manifest catalase activity in ro 
xception of one strain of “yellow bacillus,” an atypi 
vhich may be an agent of “tuberculosis” in man, the 


tated the identification ol saprophyti mvcobacteria ind 


ts on the artificial media employed 


itants of tubercle bacilli resistant to 10 y of isoniazid per 
ilbumin 7 H-3 medium ire catalase negative or too 


to manifest activity in the test employed Strains of this 


type only detected in the sputum of tuberculous patients started on 


treatment s than 8 mg. of isoniazid per kg per day 


t+. Many cimens from patients initiated on treatment with less tha: 


8 me. of kg. per day contain catalase-positive strains (widely 
iriable lantitat which are resistant to Ll y of isoniazid per ml. of 


} medium, but susceptible to 10 y of isoniazid pet 


ore 


he po \ sted that posit d resistant 


ol 
a lk 
m Ol ol 
7 
mil. of the me medium 


LOSIS FROM ISONIAZID PATIENTS 


may 


ins. On this acco { 
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THE EFFECT OF TIME AND TEMPERATURE ON ANTIGENIC 
POTENCY OF BCG VACCINE! 


II. Storage at 20° and 37.5° C. 
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INTRODUCTION 


It has been known for some time that the wide range ot vamations in tuber 
culin allergy and local vaccination lesions resulting from similarly prepared and 
standardized batches of BCG may be attributed to the effect of time and tempera 
ture on the living number of organisms per unit volume of vaccine. In the first 
article in this series (1), it was demonstrated that freshly prepared BCG vaccine 
stored at 2° to 4°¢ lost 17 per cent of its viable organisms after one week, 39 
per cent after two weeks, 57 per cent after three weeks, and 67 per cent after 
four weeks. It was further noted that a direct correlation could be established 
between the numerical living population of BCG aggregates present in the vai 
ecination inoculum and the production of tuberculin allergy, local vaccination 
lesions, and specific resistance against a challenge tuberculous infection in the 
guinea pig. It was recommended, therefore, that vaccine stored at 2° to 4°¢ 
should preferably be used within two weeks after preparation in order to obtain 
maximum sensitization and protection 

These experimental findings seemed at variance with the clinical reports by 
Edwards and Gelting (2, 3). The latter investigators had failed to find any ap 
parent reduction in the allergy producing capacity of BCG stored at to 4°¢ 
for at least two and one-half months; at room temperature (20°¢ for one month 
at 30°C. for one week; and at 37.5°C. for five days. On the basis of tuberculin 
allergy, they concluded that “there would thus seem to be no reason why most 
vaccines must be used within ten to fourteen days of preparation in order to 
obtain satisfactory 

Che present writer is in agreement with Nissen Meyer and Palmer (4) that 
tuberculin allergy cannot be used independently to measure immunity after BCG 
vaccination and that allergy should be inté rpreted in relation to the vaccine’s 


ability to produce vaccination lesions and specific immunity by protection test 


As a col sequence the investigation of the effect of time and t mperature on the 


antigen pot nev ol iccine alter storage at and 37 | up to tour 


veeks has been continued 
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and regional lymphonodular hyperplasia on the third day after tuberculin test 
ings, than in the remaining animals When the animals were tested with 0.01 
mg. ol OT three months after the chalk nge imoculiation with H37h\ ol estab 


lished virulence the degree of tuberculin allergy was significantly smaller in 


the groups of anima immunized with fresh, one-week-old 20° and 37.5" and 


two-week-old 20° ines than in the remaining groups, whose 
were almost a Lrong as those noted in the control group. 

Challenge infection Thirteen weeks after inoculation with BCG vaccine, all 
of the immunized as well as the uninoculated control animals were given 0.01 
mg. semidry weight of a four-week-old Lowenstein culture of H37Rv in the right 
hind leg by the intramuscular route. This dose gave rise to 10,194 eugonic colonies 
on a series of LOwenstein cultures after eight weeks of incubation. At this time 
there was ig ! difference in the body weight among any of the ten 


groups of al 


Chree montis after the challenge inoculation, the average weight of the control 
animals had declined more than 200 gm., while the body weight was steadily 
increasing in the animals immunized with fresh, 20° and 37.5°¢ one-week-old 
vaccines. The average body weight of the remaining animals was approximately 
100 gm. less than that of the fresh vaccine group. Inguinal lymph nodes draining 
the virulent inoculum site in the control group were markedly enlarged and 
matted together, and almost half of the animals presented fistulated adjacent 
abscesses discharging caseum rich in acid-fast organisms. The virulent inoculum 


site in the immunized animals presented significantly smaller lymphonodular 


rABLE 3 
PuBERCU! React 
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hyperplasia in the groups inoculated with fresh, 20°C. one- and tw 
and 37.5° one-week-old vaccines than the remaining 
and fistulated abscesses re the exception rather than the 
immunized groups 

control animals (58.3 per cent) died with generalized tuberculosis 97 
uy . 3, 12 ‘ ul 148 days after the challenge inoculation. The sur 
viving five control animals were killed 148 days after the challenge inoculation, 
vhen the experiment was terminated. During this period no animal had died 
in the fresh, 20° and 37.5°¢ one-week-old, and 20°C two-week-old vaccine 
groups. One animal had died with generalized tuberculosis in each group im 
munized with the 37.5°¢ ' veek-old (114 days) and the 20°C. three-week-old 
131 days) vaccines. Two animals died in each of the groups which received the 
37.5°C. three-week-old (96 and 114 days) and the 20°C. four-week-old (108 
and 114 days) vaccines. Five animals died in the group which received the 37.5° 
four-week-old (98, 116, 118, 124, and 131 days) vaccine. The surviving immunized 


unimals were killed 150 to 162 days after the challenge inoculation 


Vecropsy findings New ropsy Was delaved se) eral hours until hlood had eoagu 


lated to ensure uniformity in assessment of weight of lymph nodes and organs 
he completed data were tested for significant differences by the method 
Fisher and Yates (6) for comparison of two means. The body weight at necropsy 
was significantly greater in eight immunized groups than in the control anima 
and the average weight was highest in the fresh vaccine group Che gross patho 
logic pieture of localized ind generalized tuberculosis suggests that the protectior 
against virulent infection was greatest in the fresh vaccine group. In this group 
11.7 per cent preset ted no gross lesions, 33.3 per cent had only localized lesion 
and 25 per cent had gener zed tuberculosis. Effective resistance vas apparently 
present in the 20° and 3 { one-week-old vaccine groups, and slightly less 
in the 20°C. two-we Oo ine group. The remaining immunized group 
prest nted a gradua nishing protect tion against the challer ye moculation 

Che quantitative data on enlarged regional and distal (17 sets in each animal 
ymph nodes and on tl pleen, liver, and lungs agrees lv with the gros 
pathologic picture. Arranged in order of significant tissue sistance aga 
tuberculous hyperp isi a essed by actual veight ol lymph nodes and organ 
it would appear that the immunizing potency was highest in the group inoculated 
vith fresh BCG vaceu | it was slightly lower with 20°C. one- and two 
veek-old cecines, al ver with 37.5°C.. one-week-old vaccine. It cannot 
be dened, howe vaccine stored at 20° and 37.5 for longet 
periods than two weel urely capable of producing specific resistance against 
ui challenge iIntectiol rl comparison vith the prote tive alue ol 

e and vaccine ma i ! one week at 20 there would seem ttle 


ustification tor using CCH consisting mostiv of dead organism 
DISCUSSION 


Although BCG we has been used internationally for more than two 
decades for protection against tuberculosis in man, it has not as vet attained the 


status of a standardized biologi product which invariably produces satisiactory 
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reaction tO a si lactory vaccination “take the experimenta animal, 
however, the present tudy demonstrates that the degree of tuberculin hyper 
sensitivity in fact foreshadows the degree of specific resistance elicited in pro 
tection tests. Correlation of these two factors alone, as produced by vaccines 
exposed up to four temperatures ranging from 2° to 37.5°¢ under 


controlled experimental conditions allows but one conclusion. name! that the 


optimal antigenic pe nev of BCG vaccine is best preset ed at 2 to 4 ( It 


cannot be denied that s degree of tubereuli hypersensitivity and resistance 
against ; all TT n may be produced by vaccines stored for severa 
weeks at 20 37. inasmuch as the protection produced by 

stored up to two w to 4°C. produces only a partial resistance against 
i irulent challenge I this would seem the vaccine of choice pro ded 
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During this time the paticmmmmmmmmm to be critically ill, with temperature nging 
up to 105°F., persistent dyspnea, and clinical and roent aE evidence of advance 
lesion in the left lung. | pite of these objective changes, the pam persistent el ned 
to be feeling bette euphoric subjective state often noted in patients with extensive 
uberculo Her leu evte count remained belovi per cu. mn vith SM) pe cent 
heant information 1 repeated 
e. Ten coneentrated sme 
| afte i sion, on November 14, 1952, the patient was seet consultatior 
the Pu Disease Divi Although the Glagnosis ur 
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osolize: 


TUBERCULOUS PN SEE, TO RESISTANT ORGANISMS SSO 
iberculosis had est shed ictenologicall t was thought that eatin 
tuberculosis should be ed because of her critical etats Accordit she was ve ‘) 
gn streptomycin eve tt ida nd 100 mg. of the pound ¢ 
. hours. This reg ‘ } 1 bes extremely successful j other pati t} cute tubs 

ulous pneumonia (6 () tet eveline gn Intl vas continued th the cat 

bronchod d aerosol o tetracveline roentge the chest 

this time igure 2 n extension of lisease 

Chere was no evick ‘ f provement during the next five dave. On N er 19. 1952 
iright thoracentes vas med and 75 ce. of serosanguineous fluid were emove Thu 
right ung Was aspirated ittempt to recover in organism - ‘ at tl té 
ind cultures were negative for tubercle bacilli, As a result of th procedure the nati« 
velope ipproxit per cent pneumothora vhich did fluenee he elinie 
state. The following d ahve bronchoscoped. The mucosa of the tracheohbronel | tres 
vas diffusely inflamed irulent secretions were obtained from both lower lohe he } 
Dut there Vas no ronet i matructio; 

On November 21. 105: pite of persistent negative smears for tuly ‘ eth and 
her negative PPD reas tetracveling is Stopped because of the eo: ction that 
tulminating tuberculou eul mia was present Specimens of tted o No 

\ ribs Hand 21. 195% found posi ve for acid is ‘ Col The 
result was reported n er 24. The patient’s condition deterio 1 furt he A chest 
roentgenogram si j he ivancemer ‘ hl ter ‘ tut ire “hie ead 
m December 3. 1952 
ty itopes t hye finding ted to the thor 
= 
* = 
4 
‘ 
4 
> Roentgenog chest taken one nontl lter i to cle 
ng extensive ement nd eavitat 
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Phere o fluid in the right pleu ‘ The irvnx and t che ere 
essent I ‘ st lvmph nodes were greatly enlarged 
rhe rigl ing iminous d did not collapse. It weighed 1,070 gm. The pleural 
id } tered dark red he rrhagic areas measuring up tooer 
‘ ing 1. On seetiorn there were imerous sma egu 
Loe n diamete scattered throughout all lobes. Mas 
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rUBERCULOUS TO KESISTANT ORGANISMS SS7 
these showed cent Cust ) vith cavity for tion. The surrounding 
sisted ol narrow read tissue meh MUCOBA vered tt 
greenish, odorless Phe vas marked congested. The 
nary vessels cl the ches were pate throughout 
The ott ung velg! anal Ith r to the 
Microscopic « howed a diffuse r pneumoni hich the ‘ ere 
hited nay K al hou ter cont g humerous ! oocyte moderate 
ers of lymphoc tes Far stic proliferation aay | he 
hich the exudate neipa ol yx ! rphonuct ! 
Around the caseation. ear epithelroid org sucl 
et eal tuberet s observed. At ditional f ling ‘ ing ! 
al bye ‘ ned rye mies of ere } 
ned as and (‘ulture of these eve ‘ 
st st s of the i ed numerou eid st enh 
The f patholog y cute tubs lou 
tel tule 
S Bact Studu 
\ imma the eptil t tuchies pertorme nm the 
fro putur il bore luring life but reported te eatl n table 
\ el howe t ‘ ‘ } ere tant to 30 trent 
ein Ah niazid me ore the 7 
ts | vers plete nhibited try ty 
nd > her ot} gent ere nce te rm the ilt 
pound were used the tu ecu It nteresting to note that the tubs e | 
‘ ited ere iscept el le thioser } ne tut ‘ ‘ fant 
ti PAS 
| table 2 the it ept t ta the iltured t t 
zed. The marke t et treptor onmazid, and the te 
vind of the tube solated ' ireas of the lung irent. It 
trik gy to note that te the marked re tance to these if hye ised ( 
the tule e ha ere te } ibinhibit conecentrat trentor 
oniazid when these t ere used bination in the eulture ( 
iliso true yhen hot trent armed the oniazid-salve its ol i! ere 
the liture meqdiul 
WM. the Os) 
N | lence Studies 
In order to dete ‘ ethe not the isoniazid-resistant tuberel olate 
tre the itient were lent for guinea pig il ere done 
ir wuime y ere tuberculin-negative ere infected thre ibeutaneou 
niectior ! old eulture « the patient t nm ¢ tule e | 
nin Dubo qu ‘ These tubercle ‘ vere re tant to 20 Oniaz 
to 30 ¥ of strept eri id to 5 of the isomazid te pound 
per (in the nintl ng the injection of the anima ere fe e. Strib 
ewht ik occurre the f tion. On the twent om 
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} pius disease wWihs found in the liver. spleen, lungs, 


> guinea pigs were sacrificed on the thirty-first day 


ylus) disease in the spleen. liver, and lymph nodes 
in the lungs, while in 2 animals there was moderately 
lungs. Cultures of each of the organs vielded tubercle 


drug-susceptibility as was present in the injected tu 


bercle bacill 


rhree groups of lit if ich were inoculated with organisms obtained at au 
topsy from three different portions of the lungs of the patient These 12 animals were 


sacrificed on the thirty-first day and were found to have extensive (4 plus) disease in the 


ver, spleen, and lymph nodes and a varied amount of disease (1-plus to 4-plus) in the 


(ultures were made at 1utopsy from each of the organs and yielded tubercle ba 


of drug-resistance present in the originally injected organisms 
that the tubercle bacilli present in the sputum and in the lung 
ition of isoniazid-susceptible and isoniazid-resistant organ 
sceptible to, and some resistant to, the isoniazid-salicylate 

1¢, the tuberculosis in the infected guinea pigs could have been 
isceptible members of the populations. For this reason, 9 guinea 
ith tubercle bacilli resistant to 50 y of isoniazid per ml., to 


id to 5 y of isoniazid-salicylate compound per were 


its The same severe tuberculosis developed in these 
ontrols. This would seem to indicate that the same 


int to the isoniazid-salicevlate cor ipound were pathogenic 


A serie 


determine 


infected is currently being treated with isoniazid to 


the isoniazid-resistant tubercle bacilli. It is an 


ticipated to those observed with the isoniazid-salicylate 


therapy 


pathogenic tubercle ch exhibit increased resistance 


not be influenced b ise of this drug in vivo. Feldman 
strated that streptom, vas not therapeutically effective 
is induced b highly resistant strain of tubercle 

%) showed that mice wl h were infected with strep 


tom ! i il ceili did not respond to itment with streptomycin 


se demonstrated that gui igs infected with two 


Steenken at 
trepto tant strains of tubercle bacilli deri humans were not 

therap Their studies also when guinea pig 
il mixtures containing drug-susceptible and -resistant tubercle 
the animals showed impro ed response to treatment us the 

s decreased below 10 per cent. There is also good evi 


us patients who develop organisms which are streptomycin- 


stant » respond favorably to streptomycin or may show exacerba 


of diseas irthermore, re-treatment with streptomycin in the presence 
tant bacterial population has been unsatisfactory 10, 11 
may respond to treatment with 


predominant! irug-re 
Infection | treptomycin-resistant organisms 
PAS ilone More common! however, this type ol niection 


5355 

died. At aut extensive ( 
extensive 2-| j lense the 

( with the ime degre 

The po te 

represented a! el 

is we ‘ et 

compound, If t ere { 

produced by the drug 

vhict ere rite 

30 7 of streptomycin per 
treated th the ol AU 

ior guinea pig 

DISCUSSION 

to strepto ! iro 

imi its emotl 

n the guinea pig the tuber 

Your il \\ ist 


tubercle 


7) deseril irulent tuber 


stant organs irthermore 


n patients hose oniazid-resis 


Certainl there 
stant organisms 
t tuberculous contact in thi 
resistant to both streptom 
bacilli were also somewhat re 
more logica on ) bacill ! tance to trans! 
mtient whose 
not uncol ! patient 
tubercle ba 
given to these patient 
inticipated w n isoniazid ( 


treptom n and miazid concurrentl 


been injected to 


ited organism 


rUBERCULE PNEUMONI DUE TO RESISTANT 
e effectively treate th both strepte ind PAS. When the infecting orga 
ire resistant t oth streptomycin and PAS, regula esponse to the use of these 
rug s not to be expected 
Isoniazid iluable the therap f tube ilosis due t eptible 
ganisms, strepton sistant, or PAS-resistant organist! There evidence that 
streptor ilong t oniazid is more iluable in the the trent 
susceptible trent tant soniazid-resistant. o izid-susceptible tube 
culosis than either strept r isoniazid alone. With this coml tion thera thers 
higher rate « itu ersion ind a lows neidence in the Y ee 
ganisi esistant to strept md /or ison 1 (12, id 
The twice-weel tration of streptomycin combined ona 
the soniazid-sa te ound ms eflective nm the management ite l 
pneumonia io, oO these tients the tubercie bacilli are eptibie these 
arug it least initia It not surprising in the case reported that therap 
effective in the presences ganisms resistant to both strepton ' nd the izidl 
Sali ite compound t ih, to be sure, the isceptibilit lata ere not available 
int ilter the patient eut Had there been know mige of resistance t the to 
treptomycin and to the is 7 ilicvlate compound, other combinations of therapeut 
wents vould have beet int 
A loss of rulence le vu ( ys fas been demonstrate 1 fe ol iZ fant tuls ‘ 
(6 Howeve ta have mt the 
lence ior severa 7) guinen pig na 
mice infected with isoniazid-res: exacerbations of tub 
er =] tthe juesti 
the ul he present case 
Ins ist t seems unlike 
that tl nand tsonmazid. Be 
cause t int to PAS, it would 
ippeal! on of tubercie bacil 
} » the antituls. ulou 
wents tomyecin and PAS | 
nu mncomitant th the 
ippeal vuivent of oniazid 
th i! earance of isoniazid 
resistal \ i! tter 
of fact, when patients receive trains resistant 
to both drugs w eventu evelop provided the bacillat lischarge continue 18 
Although purely speculative t is suggested that the patient ho the ibject of tl 
report had an unrecognize ntact with a tuberculous patient who had received str 
te cin, PAS, and ise nui to the point of the development of strau f tuberele ba 
resistant to these drug 
As M. tuberculo ( tant to most antituberculous drug nd heeause pro 
e tuberculos i to this orgar has been reported A) ) have 
EEE determine this possibility. However, the marked pathogenicity of the 
[or ys makes the kelihood f infection due to a in-t 
tubercle bacilli rathe te 
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STOREY ND MccCORMIC!H 
UMMARY 
A fy t ‘ tubercu i neumonis eported in which the initia 20 
‘ ere tant to strenptor ! ind PAS The tuberck 
iw / ‘ tant. were marked lent for guinea pig 
It a ‘ ‘ t t the ba i resistance was 1 to transmission of tuberck 
tyra i tient ‘ trai i tubercie ba i w-resistant as a result of treat 
ment with strept zid, and 
1’ i i if eu tubercu ur tubperculo 
‘ ‘ estrept nine PAS. Au it 
’ i transn le me tule ) 
‘ PAS 
RESU MI 
j ela ‘ 
jleuse ruc te ls ‘ tuberculeu 
tres de et PAS. 
‘ i i it temet 
‘ PAS 
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The Problem of Irregular Discharge 


uirnal need no introduction to the vast medical-social problem 

discharge of tuberculous patients. From the literature 

t work in this field generally has suffered from a |: 
vatemati ligati numbers of discharge Ol serial admissions, and 
the absence of um work by various disciplines. The results of 


previou tude ul reflected the bias of one or anothet prolessiona 


group. Furthermore, the recommendations or conclusions derived from these 


vor tows 


lten fh e been unpro ed, unrealistic, or merely seat of the pants” 
Olition 

hu there t re & number of pressing needs in relation to the proble m ol 

irregular di y The first is for an accurate identification of the nature of the 

problem ind 0 eit Che second is for some means of detection and 

prediction ¢ no patients vho are likely to resort to irregular discharge The 

third tor i measures vhich ire weneraly ipplicable tor carrying out 

thi proce irly detection and for retnieving patients vho threaten or 
ittempt te before discharged with medical sanction 

group at the Madison Veterans Administration 

urvey the iforementioned lines. From the 

ried out by a small team (internists, social workers, 

hologist cooperating actively with a larger group con 

departments of the hospital This rese irch project has 

had seve ma r is centered about careful review of all irregular 

discharge ! tudy patients who threaten trregular discharge, similar 

tudy of compat groups of patients who remained to receive regular discharge 

ind continuous participation by the staff in attempts at solutions to the prob 

ems turned u nt ‘ of the investigation. This method ed “*; ion 


earch” in juart so has involved close serutiny ittitudes 


etion thev affect irregular discharge 

the group re ealed a multitude of inswers to the 
o, the problem ol reguial discharge Most of these 

iny tuberculosis hospita uit have never (so far 
know) been rei to ! iluation It wa ecided, therefore, that 
beginning necessary. Accordingly, week 
ference irregular discharge was discussed 
deta DV a met who h ontact with the patient 


sddition, patient ) risks trom standpoint of irregul: 


charge were discu manner! 


) 
i 
periment in so } y Auto 1 ck 
grou im. J. 8 1939. 45. 2t 
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\ second phase of this preliminary survey involved the comparison of the first 
100 irregular discharge patients and the first 100 maximum hospital benefit 
discharge patients from this hospital with respect to ; race marital status 
service connection, distance of the hospital from the patient s home, | Vity ol 
tuberculosis, extent of tuberculosis, pulmonary surgery occupation length 
of hospitalization, and history of previous irregular discharge. Recently, the 
res is study have been reported 

In summary has been shown that there are no stat auy significant ail 
ferences between these two groups except for the factors of pulmonary surgery 
occupation ength of ho pitalization, extent ol disease, and history of previou 
irrezulal discharge Lhe atter three factors were shown to have a differential 


il the te el ot confidence ol bye vond \ al 0 rmit tentative 


hypothe SES 11 regard to ¢ mating a patients proneness to irregular discharge 
It appears that patients who have resorted to irregular discharge before and 
those vho have far advanced disease (o1 especially patients 1 whom oth 
factors are present ! uch more likely to leave the hospital irregularly than 
the average patient 

Some interesting data regarding length of hospitalization and irregular di 
charge also appeared Forty per cent ol the irregular cise harges in the reported 
series occurred within the first three months of hospital stay. Length of hospita l 
zation for the irregular discharge patients Was considerably le than for the 
regularly discharged patients Irregular discharge patients return as well as 
leave the hospital! and there is a definite (and roughly predictable period within 
which preventive measures can be instituted before irregular discharge is likely to 
occur. Further analy of statistical data promises sharpening of such predic 
tions, as well as identification on admission of many potential ‘‘problem’’ pa 
tients 

\s the harvest from the first cast ol the in estigative net into such factors 


is those noted abo ri is found to be af ely meager, it was obvious that more 


penetrating observation i n order ‘arhier studies uniformly have indicated 


situational and emotional stress expres ed in various terms) as an important 
cause of irregular discharge. Review in the irregular discharge conferences of 
case alter case ol ilar discharge tended to confirm this iew, but a bewilder 
ing variety of forces began to appear. Thus, conflicts which arose on the ward 


between stafi ind patient or patient and patient came into tocu together with 
probiems vhich patient had involving difficultv with their families and home 
communities. It becam«e ear that there are many different types of irregu 

charge (single o1 ult planned or impulsive) which differ greatly, depending 
on the stag ition during vhich they occur The precipitating 
circumstances I h type. Furthermore, the respor ndividual pa 
tients to | | ist ces has tremendous vari \ It became evident 


that Ol oO iregulal discharge contending with xtra 
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ntra-hospita conflicts, and vith few exceptions could 
be categorized « wily trom a neuropsy' hiatri standpon 
In an eff 0 the significance of these COMPIENX and nteracting tactors 
a comparison grou] s sought and found in the patients who had heen referred 
lor evaluation 1¢ Psychosomatic Section of the hospital because of situationa 
and emotional problems, but who had remained hospitalized—in contrast to the 
irregular discharge patients. In general, no significant differences could be 
found between these two groups of disturbed patients in regard to the type o1 
degree of problems they had outside of the hospital or the conflicts they were 
contending with inside of the hospital (Comparison of the gross neuropsy« hiatric 
diagnostic categories inthe two groups was similarly unrewarding. The majority 
ol patient n both seri vere diagnosed as having character disorders of various 
types; approximately one-third had psychoneuroses and a few were psychotte 
It is to be noted that certain reservations are in order with respect to the fore 
gome. As tar ) re ‘factors and neuropsychiatri diagnoses are concerned 
it is recognized that differences probably exist between irregular discharg 
patient ind other ho do not resort to irregular discharge However, these 


differences have not been detectable at the level of the present study 


(s the investigation progressed some general theoretical formulations beg: 
to appear which provided a rationale for understanding irregular discharge. It ¢: 
he stated without hesitation that there is no one type ol irregular dischat 
patient or “irregular discharge” situation. It seems to us that irregular dischar 
ean best be understood against the general background of the F Course 
hospitalization tor a 

There is as f “natural tory”’ of hospitalization for tuberculosis. Briefly 
stated patient ! forced | present methods of therapy to undergo what 


psychiatrist in irtificial regression more properly an tafrogenu 


regression ire first made into something approximating infants, cared 
for by the family vith mother, father, grandfather, et cetera 
substitute only gradually are they allowed to creep, walk, and flex then 
adolescent ost patients are aware ol this. clearly or dimly. and likewise 
iware | probiems vhich arise ach stage ol the growing up 
proc 
ition, patients expenence a sense ol lonely tsolation Ihe 
f-esteem vork responsibie participation n family and 
community eternu ire denied them motional attachments to sig 
nificant person lisrupted. Anxiety is stimulated by the awesome prospects 
of their disease, « irgery, and even of life as an ‘arrested’? patient. The usua 


devices tor re r “ann ire markedly minimized by enforced bed rest and 


other restrictio | the treatment program. What is required is an 


‘ ‘ t of the patient vhich is successful surprisingly often 
mm the norman on \ ittachments ire made to the hospita staff and 


othet patient reo j talked out \ th irienl people and construct 


i 
Lew Wf \ ins ed el egu 
y |’ hoseor Ni t ‘ 
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SOLITONS tl ire reached. Various de cha occupational 


therapy uti tn reading et cetera ito contro imxr1ety 


CXCESSIVE redom Anv interterence vi adjustment process 
it anv stage ol hospita ition may result in symptoms tnd e ot a disturbes 
emotional economy. We regard the desperate measure irregular discharge a 
one such sSVinptom 

Irregular discharges t] / period of hospitalization seem to center around 
several types of problem lization of thei plight lA produces 
shock ipathy ind « on in most patients In Keeping vith thi there 
increased need on the rt of these patients Tor the support of | ed ones. To 


some people separation trom oved ones is such i cle istuting 


security that it cannot be endured. A 60-year-old man who had never 


from his wite tor a iv since their marrage told u he Was 
advice a tew days ximission. He said I just want to go home to mamma 
ind he could not be dissuaded. Such ; action reminds one of the behavior seen 
in frightened children ing eparation trom mothe 
tionally healthy patients usually find ways to make such separations tolerable 
new tmends, relmnes upon stall, ¢ eetera (On the other hand, the ol 
Inner security tound among many irregulal discharge patient vhich make 
separation trom on ich a problem Liso make these patient ( ible to 
deve op new att 
\ { ! | ry tients do not react early nh hospita on in the 
fashion en more characteristic pattern found among our 
series ol patients Is i ( vandering In a trange! ind remaining so, until 
they inder out again ese irregular discharge patients under-react from an 
emotional st indpoint ny ol them complet the item on the Madison Sentence 
Completion korm Degins What | miss the most hen | leave the 
ho pita vil tat | Nothing il a Ck tudy of these peopl 
ind difheu t re il onship Ith ¢ '\ childhood vhich 
cence and adulthood and are reflected in indifferent 
iff. Characteristically, these patien respond to 
erence vith their fl ittachments to doctor ina 
iv’ from the hospital on period 
lent pro 
vere contronted mere bv the problems of lonelines ition. An additiona 
he ! phenomenon oll charge ni ire 


numin ses mo 0 v related to conflv ) t attachment than te 


ack ol whments. FY ently, irregular discharge ts « enough a 
nterpersonal ret ips come hurt and spitetu \ or iru 


tion in this are ts ict emotionally \ in of the 


| 
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hospital impu vy. [here are, of course, many spots 
this type. Genera these can be demonstrated to center around reactivated 
emotional conflicts « ildhood. The person vho has been relat ely depl ed ol 
childhood dependen or has had to renounce it sapt to become anxious vhen 
he is encouraged t« iy and be taken care of. Old rivalry situations in the 
family tend to re rin the hospita n respect to other patients Vien vhoa iVs 
fought a stern fat r ty i stern doctor Those who had an indulgent mothe 
expect the same in y ce from the ward nurse 
\t later penod n hospitalization, different problem provoke 
irregular discharge. Where early tensions often center about loneliness, when 
patients g irround (commensurate vith medica improvement lormel! 
ensit ‘ irena ( ntod appear only to i replaced by others. Problems of 
vdyu tment during early stages ol hospita zation seem to be related to infaney 
and childhood and to erferences with early basi relationships to people Ls 
probiem during the ullatory stage are more ke those seen in adolescence 
Scuttle gang dehance, prestige problems and competition appear more and 
more. The doctor becomes an obstruction to liberty and self-assertion. Multiple 
discharge ire not infrequent in this period “1x to twelve 
months ‘ ! the end of the treatment program when patients are living Dy 
1 nearly norma echedule of a ity irregulal discharge seems to locus more 
ibout financial and job diffieults 1 general, the iter the irregular discharge 
the more mature it has 
(obviously olutions must fit problems We have found that the maladjustment 
which occurs during the early period of hospitalization tends to respond to 
efforts directed at diminishing emotional tsolation Che greater liberality of small 
tuberculosis hospitals in permitting family visits and use of symbolic possessions 
as important to the mature individual in promoting a feeling of being ‘‘at home”’ 
isa teddy bear to the lonely child) and the greater stability of ward attach 
ments in these hospitals seem significant to us in relation to their generally lowe 
irregular discharge rates. Even in large institutions these measures can be em 
ployed in elected case Occasionally, bed-rest rules have been modified in order 
to diminish emotional vacuum some patients experience on absolute bed 
rest Although fraught vith d inger unless used vith discretion, in a few cases 
completion of treatment (interrupted repeatedly in the past through irregular 
discharge vas mace possible by this means. Transfers from ward to ward need 
to be minimized. Positive attachments to any staff member chaplain, aide, 
nurse ocial worke! ind doctor) should be detected and fostered. The greate1 
the underst inding vhich can be deve loped in the hospital famuly for the areas 
of emotional! conflict in patients the better able the family’’ is to deal with these 
problems. In this regard, the Madison Sentence Completion Form is of great 
help It serve i i device for detecting high potential irregular discharge risks 
but, furthermore, it points up vulnerable spots in the makeup of patients which 
ean be manipulated in favor of better hospital adjustment. Ward conferences 


including all staff members in contact with patients, also are of great help 


developing cot TT lans for coping with irregular discharge problems and 


in harper rg the t of the staff to such probiems 


EDITORILAT 


lor the later period of hospitalization, when ite childhood and adolescent 
difficulties become prominent patient sell-government appears to be most 
promising The greater the control ol the patient group Oy the patient group the 
greater is each patient sense ol mature responsibility toward himself and the 
hospital Although group the rapy has shown evidence of its usefulness, both im 
this hospital and in other this cannot replace the alue of active responsible 
participation of the patients in the rule-making and disciplinary aspects of thei 
relations with the hospita It is, after all para el with the family; one would not 
expect mature be ha ortiroma young adult unless some re sponsibility vere given 
gradually to him as he ipprom hed the time when he was to leave home Direct 


vulgar cise harges ean te expected DY members ol a prea 


efforts opposed to irregi 
council when thei cooperation is either allow sought In many instance 
other patients can dissuade a potential candidate from an irregular discharge 
when the staff cannot seem to reach him 

The foregoing measure generally are expensive in stall time ind not a 
sufficiently specific 1 every irregular discharge. Since irregular 
charges commonly oc san mpulsive protest against some pre 
individual to be intolet e and since the predi tion of such gest 
100 per cent effective mother type of solutiol has been cde 
cedure has been ( t this hospital in which all patient 
iwainst-medical-advir ype of irregular discharge must be ‘“‘cleared’’ throug! 
special ward There sa rather laborious routine of transfer to the discharg 
ward and a ast med check up vhich must be ! | through Deror 
the patient can finally obtain his clothes, money, et cetera. At every tep along 
the way, all of the resources of the hospital are brought to bear to slow thing 
down and to soive 1 mmediate problem The patient Is remo ed from. the 

conflict : he i in opportunity to entilate to “ut pre udiced persol 

nel. Numerous excu oO} i also afforded him and, if | recepts these 
he can do so and st ive face.’ Staff time, in the form per 
tion and education int ork and pave hothet ipeutic measul Is economically 
exerted during this period. Results of this ‘shotgun’? method during its first 
months of operation have been quite promising 

Lastly, a verv worthwhile (though subtle) outgrow i ekly irregu 
charge conferences has been the modification of staff attitudes and the 
heation ol aff understanding toward al patient ind toward each othe 
feel that this is a proced ine vorth recommending to all tuberculosis ho pital 
Kach staff member who direct contact with the patient should attend an¢ 
participate In our hospital, the leadership of these conferences has been by the 
members of the Psychosomatic Section, but thi could a easiiy have been 
delegated to the ward physician hospita manager Ww caseworker, tor example 


ol oO any person ted nd moderately tami vith group chnigue 


During the past S1X months the incidence ol irregular discharge shown 


statistically significant decrease at the Madison VA ho pita Wi that 


there are considerable spontaneous fluctuations in irregular discharge 


rites 
Unpublished dat 


EDITORIAI 


also that the task of proving the relationship between any particular measure and 
decrease in irregular discharge requires considerable time and testing. Nonethe 
it seems to us there is little doubt that irregular discharge can be reduced 
maternally by technique ilong the lines described above 
It should be recognized that, as there is success in keeping disturbed patients 
in the hospital, the ward “temperature” rises to a point which sometimes becomes 
too hot to handle Potential irregular discharge patients are ‘trouble 
makers’ for the staff. Dealing with them demands much understanding, time 


and effort. They place a great strain upon patient-group stability and stafi 


group stability. The “healthier” the staff, the more this factor can be absorbed 


It is theoretically possible to prevent or circumvent every irregular discharge. It 
is practically possible to reduce irregular discharges only within the limits im 
posed by imperfect human beings organized imperfectly into a hospital staff 
The attack upon irregulal discharge therefore, must include further study, not 
only of irregular discharge patients but of irregular discharge situations in 
which the hospital s/aff plays a crucial role 

Lewis 

Tuomas H. Lorenz 


Madison, iIsconsin 
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rABLE 1 
( Per Ce 
0.2 
Middle A t St i! 6.2 20 
South Atlantic Stat 2.3 2.6 
Kast North State 24.6 
West North Stat 67 79 
Kast South Cet 2.8 1.5 
West South Cer 6.2 10 
Pacifie State 2 97 
Foreigs ( 7.8 14 
Pot 100.0 100.0 
* New i—_M HL, Vt., Mas R.1., Cor Middle Atlantie—N.Y.,N.J 
Pent South At Ma., Va., W.\ N. G Fla.: Kast Nortl 
Cent >i Mic West North Cent Min lowa. Mo.. N. D 
D Wat South Cents Pent \ Miss.: West South Centra 
Ark., La., O Ir Mount Mont., Idaho, Wyo., ¢ N.M., Ariz., Utah, Ne 
fe } () 
graphie distributiot that of the tota n sy it was not 
possible to cont the re t of Michael and his associ di iscase is more com 
mon in people trom the itheastern part of the United Iam 
The difference between the two series does not seem to be due to age, sex, race, severity 
of clisease ence other than the birthplace 
Secrrons or Mep ‘ Np BloMeT! \ND 
MepicaL P. Gaat 
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Rocu er, MINNES« 
lune 23, 


AGE DISTRIBUTION OF TUBERCULOUS PLEURAL EFFUSIONS 


Pul Lous pleu emu vithout demonstrable pulmonar ement wa 
sidered a disease ol ing persons until a few years ago’. Recent inical observation 
ndicate a shilt of its occurret to older age groups. In order to evaluate the significance 
ol this change irevit ! Deer mde of al int of tuberculous pleural effusion reported 
to the Health Depart: t the Citv of New )} k mm 19050 
I Hous pieu etl reportable isease i Ne York Ninet 
suct ises were report tients more than ten vears of age im 19050. Patients less tha 
ter ears of age were not i if n the study | LLIs€ nthe age group zero tonine veatr 
it is frequent eported a ary tuberculous infection. The reported data in tl ve 
group are theretore not re pie as to the incidence of tut ulous pleural effusion. The OS 
ses were almost ¢ Isive reported by general hospitals ost patients wit! 
pleural eTlusion are usu l tted to a general hospital in this area before being ad 
rABLE 
Acs Sex D RIBUTION oF Tuner Piews ‘ 
\ 
M 
2-20 14) 
} 
More than 40 1+ 
*% more tl 5 ve we 
2 e than 45 ve ye 
i tori tyv-three of the YS ine vere excluded fro the tud 
Ol sting ext eu tuberculosis of ifheient « lence for a tuber lou 
etiology. In the remaining 65 cases, the diagnosis of tuberculous pleural effusion wa 
based on at least tw the following criteria wsitive tuberculin test: demonstration 
of tubercie baci n chest fluid putul or urine during the acute illnme ol ibsequent 
ODs¢ ition period i est fluid with a preponderance of mphoeyvte lemonstra 
tion of tule LIOUS CLISE n three ears alte the pleural effusion 
The age and sex dist it {f the 65 cases are given in table lever 20 per cent 
of 37 tuberculous pieural emu ! nmaie patients occurred alte the age of fort the 
corresponding figures | ile patients are 3 (17 per cent) of 2s ine From the 
ewpoint, the findings suggest that a tuberculous etiology of a pleural effusion will have 
to be msidered with i ( iw irequen n male patients more than fort ears of age 
From the epidemiolog ewpoint, the findings may raise the question of primarv infe« 
tion occu in yx e than tort ears of age if Wallgret tatement!® that 
Mol ( \ The Chest and the Heart. C} ea C The 
gheld, [line 1048 
RoBERT M. J 1952. No. 4750 3 
WALLGRI \ Tu 11, 245 
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2 NOTES 
tuberculous effusion usu ollows by three to seven months alter primal niection 
holds true fe lult f is for children 
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A CARD FOR INDEXING CLINICAL DATA ON PATIENTS IN A 
TUBERCULOSIS HOSPITAL 


Physicians in hospita | oted to the treatment { tuberculosis f the problem of 


indexing large amounts ot ¢ eal data tor read future reterence of professional 


time and limited or unsk pin the record room make the chore excessively arduous 


( ince yes [or sil 


igele drugs, and operations are not alwavs satisfactorv when 
file ire searched for records of patients with certain combinations of clinical findings 
ind therapeutsi 

This article cerned t 1 brief description of a form, designed by the present 


ndexing re lata from each patient on a Kevysort"'! ecard. The eard i mpl 


to use and should be adaptable to hospitals of any size. It permits 1 apid identification of 


cases with interrelated wal diagnostic, and therapeutic backgrounds Data for as man 
as five admissions of ¢ patient can be indexed on a single card. More than 150 items 
ire listed, 91 of which are keyed in the perforated margin of the card; 131 items require 
no more th check I ! “i the remaiming items require ho more than a number or 
a brief wor (oniv a trac on these entries are necessal | riven patient 

General Description of the 


Clinieal data for each pa ! ire registered on both sides « ‘ which messures 


5 bv S inches figures | and numbers 1, 2.3. 4, and 5 over the xer ol ms reter 


to admissions. If the patient has had more than five admissions to the hospita num 
bers of subsequent adr S101 i superimposed on a second cat d reference is mac 
to the second card in the upper right corner of the face of the first rd (such as See 
eard No. 2 If more than o ( dis needed for a patient, the marg 0 eard are 


punched ilike and the ecards ! riveted togethe The may then be s | ipart tor 


inspection 
gnated by sone look it the tae 
the left margin | . margin is B 0 r margin is ( ind the rg 
is D. Th marginal Ke for selected items on the face of the card is restricted to margin 
ons of margin ¢ The marginal ke rv selected items on the 
ule of the ricted to the balance of margin C and to margin D 
ilitate the keving of selected data im the margins of the ecard 
ire already identihed | marg T rforation number 
Male patient 
Readmuission because of roentgenograp! 
Tuberculosis of hea or bronchus 
Nontuberculous urog or endoerine 
(hemotherap 
Lobectom) 


Sputum “con 


Some Details About the Face of the Card 


Nontuberculous « checked unde! Non-TB Disease Phes« identified 


evetems in act Standard Nomenclature of Disease and wrations As 


The Me Bee Cor 205 Madison 


omenctlature 


de 


D116 RE verted to negative number of months entered 

Keysort” cards are a product of =e Avenue, New York 
17 New York 

R. J., a Haypt A. ( Standard of Diseases and Oper 
ions, ed. 4, The Blakist Cor Philadelp! 
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the ira Item 
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NOTES 

recommended by the American 
word or two in the space at the bottom of SEES: 
B14 5 and Io elt to upper, middle nad ver thirds of the ing fields, or to 
obes of the ing Ir the ithe ine middle of the lett lung vould refer to the ngula 
f the left uppe ‘ 

Nome Detar thout the Reverse Side of he Card 

Rey ind then administration are recorded by arbitral imbers, 
ich as 5-3. | ‘ ‘ iros@EE yoin might be assigned the number 5. Its ad 
ministrati int ntramusculal twice weekly might be dentified b 
the mums S| eference. the initials of the drug are entered under Drug,’ 
ichas ostreptomyen 

Laborator tucle irgical procedures periormed other hospitals or nics are 
noted bv marking te bone mailer Iixtramul 

In the lower ‘ ’ we for naming operations performed for extrapulmonal 
tuberculo or ilous conditions, such rthrodesis of the knee appen 
lector umd ! 

the we be il wrbitrarv numbers are entered to identi 
included in vari estigation ich as pilot studies on new drugs or regimens, broncho 
miromet! ml t or to 1dentil patients who had less col on pro 
eedure wh as | te ilmonary resectior 

No pce eexpect t itis! i needs of all hospita for tuberculos The 
ecard deseribed t ticle », useful device tor pre ling concise, comprehet e data 
with a mul j t nd effort. B int nical and administrative data are ready 

ly mma \ ‘ bel for indexing a large al ount of clinica data for patients 
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CANNON Fatus, ‘ 
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INFLUENCE OF TUBERCULOSIS ON THE METHYLENE BLUE RE- 
DUCTION TIME OF SERUM AND HEAT COAGULATION VALUE 
OF PLASMA 


porting res studies on the methylene blue reduction time of serum and 
heat coagulation isma in cases of neoplastic cise 


int Black , Black and 
vithin limits, these tests 


Speer, Stettner 


ites* contended that, 
detectin 


were of aid in 
g cancel ented that false positive results were found 
cirrhosis, | 


i? 
pregnancy nd acute 


tuberculosis 
rheumatic fever. As any procedure which aids in dif 
ferentiating tuber particular interest to the staff of 
grant fre the Ontario Cancer Treatment and 

vas sought and obtained » Investigate whether 


ulosis from neoplastic disease of 


this institution i 


Research Foundation 


or not the disturbance of the tests in 
tuberculosis w 1 enough and ot suflicient extent to interfere with they 
otherwise all I incer diagnosis 


\s test malignant tumors, the tw 


procedures reterred to and 
ill other blood tests fo never gained much acceptance’ The present writers 
vere not in a posit in investigation to confirm or deny the contentions of 
ind others in tl It w is possible, however, to settle the question of what 
influence tuberculosis xpected to play in 


iffecting the results. The 
this note ) ore nou 


purpose ol 


it some time be of interest to phthistolo 


reduction range our m ria ind tec! 
the ser ol obtamed ourtesy of the 
Hamilton Red Cross i ) 


ens 
} 


repli ‘ > or 4 
ood in tl (iil ifter the tect! had mo | uired’ for the 
blood bank. These samp el rought to the oratory and tested 


test 


i three hours 


yrocedure for 


dent 


ol the re 


npatients 


a PAS vit! or streptor 
vere also tested rain with! 


streptom 


nen frequer 
tribution of the | 0 ned is sl 


Nineteen of the 1,000 patients 


e minutes for reduction. This confirt 


patients In a sanatoriun 


recluction time 


mguiation 
£4) new and appar 


ol ammoniun 


VIERSHEIMER 


gists in an entire different mnectior 
The for per! y the was almost With that ce Black 
In table 1 n be seen the frequet distribution smemmeesults. No seru equired longer 
than twelve minutes f eductior 

The sera of 1,000 tube tlou rec ng irious treatment neluding 
the observation that se treatment 
may have prolonged methylene blue suas; but the percentage of such case 
ess than 2 per cent 

lo obtain the norma eat vith the part lint olorimetetr ma 
technique used, the pia mT. ealthy employees were studied 
\s anticoagulant, the isual ¢ Cee ind 4 mg. of pota Ti oxalate per 
> 1 of blood were use The test was conducted exact is Outlined | Black Dh 

k, M.M 1949, 16, 169 
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NOTES 
rABLE 1 
Frequency D nit Paris Meruyiene B Repucti or Sera From 
OOO K DONOR 
7 
1) j 
rABLE 2 
Frequency D mit Dat ey limi HE Sel 
4 ( 
4 
‘ lo 
rABLI 
| 
i) 
> 
40 
equet it the ilues appear n table 3. No emplovet isl 
(nM) j npoatient mat hor vere ne stre 
t PAS trept PAS vere als ibiected to the 
test The t itor the heat coagulatior n this group chow! 
table 4. Fit ‘ thre (HW) tule ilous patients had plasma whiel gave heat c¢ 
wulate vreater than 50. TI onfirms. therefore, that plasma of tuberculous 
patient minder treatment may have elevated heat oagulatior ilues 
it the percentage ‘ ho have ich plas! 2h than 6 per cent 


NOTES YOY 
rABLE 4 
Frequency DistrRit Dat ve He ( at rion Va SEI rromw 1.000 
PUBERCULO PATIENT 
6-10 51-55 
11-15 “60 
21-25 66-70 | 
11-45 
| Is | 
5 

Wit! evi to the ‘ tient e els te ‘ eithe test 
fhe ne omits ‘ The niu iv nt ol tre t ent ig! 
equaled those not so treats Near } far advanced ease: none | | 

CUSE Althoug f f the sex recorded for the one test were o studi« | 
the other test. two-t the ere. Yet ther it ngle instance i } 

itient was found to} ‘ t elevated met el ie reduction time at ele ted 
heat coagulatior rT 
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GROWTH OF MYCOBACTERIUM TUBERCULOSIS FROM RESECTED 
SPECIMENS UNDER VARIOUS ATMOSPHERIC CONDITIONS 
drugs in the treatment 
onscious of the “non 
mens. These organisms 
pearance on stained sm from resected lesions but 


io. The question of | ial tv of these bacill 


rous to those 


leterminin 
perimental studies 
pDeriormed direct on the resected material with 


postulated explanations ! their inability to reproduce 


in cultures. In thep nt communication, it isdesired to repo briefly, a set ol experiments 


which were desig i part ch a postulate ind men ielded negative results 
This | ry has | is g th cteriology of t cted pulmonary specimens 
ooperatio h tl t dministration-Arm study on the chemotheray 


positive lor Th | clit on 


micros 

ulture have been encountered in this hospital 

ined that tubercle ba in y “blocking 
s tolerances and req 


ol Lowensteu lens 


Jensen 


ents estal 


' 
i 
has been the ipject erous cliiscussions and experunents 
\s if not po e at to reproduce in vitro conditions analog in th 
numan pu i ‘ e are at 
non abyle ‘ hould | 
negative | tube \ccord 
ng the byilit is eXA esions 
wht have ted ned 
In addition to the tine cultures Ee) and Petragnani media, eacl 
pDecimer ilture Lowenstein i! inder the following three atmos 
ition of an vith nitrogen t ell o1 per ent oxvget! 
itior yen t eld off per ent and cilutior f air with 
et ent irbon chioxide and 16 pe ent oxvgetl 
| t fou ‘ 28 resectior vere examined in this manner. In genet tine 
tif the littural results thee ontre mens ! ill 
tained i Ihe UNE ye! used slight more luxuriant growth, but did not 
poear t irwer number ot positive itures \ithough an occasional 
Tal vould o ir in one ot the sp if gas tubes, while the ol 
tre ilture , egative. the nverse was also true and could be explained on the basis 
if mie ta mh the noculuMm 
The result thy ted exp ents do not preclude the possibility that alteratior 
irres the ba vith the esion Indeed, Schaefer 
mia te tel ! tubercie is requiring 5 per cent bon 
| t el \ ling to soit Crifhth also isolated a tubercle 
i vitl eqquire ent. (in the ther hand, the broad range ol 
atin ‘ t employed here on a numilx lirect nical specimens from 
inat etine nf the flexibility of gaseous requiren lished 
elsew here { sheulture , tock strau tubercle ba For this reason. rigidity of 
gas tole ‘ ement truly e ba ' 1 lesior s not like to be the 
W. t. Pro 1054, p. 4 
vs, M.A Pub e Bas is and | Methods Puberculosis, | 
& S. 1 | | irgl i] lon, 1952 
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A COMPARATIVE STUDY IN THE ISOLATION OF MYCOBACTERIUM 
TUBERCULOSIS ON ARTIFICIAL MEDIA AND EMBRYONATED EGGS 
Althe 


hactertrum tuber 


ig! methods have been described tor the cultivatior 


mn of Myco 


no o ill agreement as to which of them is best for the 


isolation of his Organs! inder routine diagnostic conditions. Tarshis and Frisch 
found that me CO ung blood were equal or even superior to the standard egg media 
for growth ol 


Accor mg ‘) ports 


tubercle bas 


lar results were obtained | other investigators.* 


cultural methods of estab shing the colonie s of the 
iaterials usually require veral weeks for completion. In 
1949, MeNell idell’ stated that they 


four to seven « s from sputum inoculated into embrvonated eggs. As a result of their 


were able to isolate tubercle bacilli within 


stucies. the suggest that it is possible i 


to use embryonated eggs as a routine procedure 


for rapid diagnosis of erculosis, Recently Brueck and Buddingh* 


ilso demonstrated 
acid-fast bacilli in the yolk of emb1 


yos four to six days after inoculation of materials col 
lected from patients ispected tuberculous infections. Isolation of M. tuberculosis 
in embryonated egg | ( av tak place of artificial media for rapid routine 


diagnosis 


Recent! ad ! n conducted in whi h concentrated specimens of sputum were 


planted »wwenstein-Jensen medium’, penicillin blood agar*, and inocu 
lated into eml nin | rs in order to compare the ie of these media in actual pra 


Sputum Speci ! ol ot twent four hour samples collected from known tuber 


culous patients inatorium™ and suspected patients in the Grace-New 
Haven Com pecimens were homogenized with 4 per cent sodium 
hydrox! After ce fuging liment 
wid, The 


Jensen m 


vas neutralized with 6 per cent hydrochloride 
resuspended in saline and inoculated into Lowenstein 
rar slants. These tubes were examined every other 


made whenever a slight filn Lippe aired on the inoculated 


mil. were 


100 units of penicillin pet 

the volk sac and by chorioallanton 
ilation, contents from the inoculated volk sac 
“ars ot the concentrated volk were 
rane route wid-fast smears were 


from the nodules whet 


ia and into 
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lo the re under tha is} 
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bram | et eve i ilter 
subcultured into tif eiia. Aeid 
at this t e. When the oallanto 
made directly from the me ine at the point of inoculation and  _ 
the vere present 

A total of 25 sputu ens were inoculated on artificial 
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rABLE 1 
Growtu or Tuperc ie Microsc: 
EN Mepium, Penicituin BLoop AGarR 
IMBRYONATED 


rABLI 


or Tuperc te Macrosco 


Mepium AND PENICILLIN 


is determined | microscop 
media and in embryonated eggs are sho 
e ol growth on pen lin blood war was 44 per cent 
medium, and 36 per cent higher than on embryvonated 
the earliest ippearance of colomes on the two artificial 


mead re sho in tabi dicates that there was no significant difference between 


these two med cul , lata on growth as determined microscopically, presented 


dd medium showed the earliest evidence of growth within 
e results from embrvonated eggs were obtained on 

thirteent! 
Although earlier rator e shown the i blood medium for the cultiva 
of M. tuberculo lid not note an significant increase in the rate of growth as 
| egg media. Mac roscopically, this study agreed in that 


f n the rate of rowth ilthough it cert uinty dicated 


915 
{_OMPARISON MPICALLY ON 
LOWENST! JEN AND 
Léwenste Jense Pe B I ated 
I f Earliest Appx ( t I 
Medium Aga kge 
0 
4 
10 0 | 
13-14 ) 
15-16 0 2 
2) | 
Pot positive at the time examined ) 20 11 
Percentage positive n 25 +4 
2 
CoMPARIS« Rati GROWTH (COLONIE 
I \ “ ‘ M I \ 
7-9 | 
4 
lo 
is 4 4 
19-2 
x) 
Tota positive tthet imined 15 
Percentage positive 25 408 HO 64 
nated eggs. (Comparative stuch 
tubercle bacilli on the arti , 
s noted that the earhest appears 
higher than on Lowenste Jense 
eggs. The comparative studies o 
nf 


EMGRYONASTED EGGS 
LOWENSTEIN-JENSEN MEDIUM 


PEMGILLIN BLOOD AGAR 


1i-t2 


DAYS AFTER 


that 

growtl 

stated bef: ful 0218 ht film over the rf blood 
mediun re ra ind, when d studies 
were mad ia of organism many of which ippearer 


rossly on this med 


tion. Within twe 0 KS ¢ omnes could be seen g 
also the t 7 Lowenstein-Jensen medium 
Inoculation ol membrane had the advantage esions were 
evident but uired ry eu In those instances in which fe orgal ns were 
present the on ily were not sible within ten « cubation 
Yolk s nocu or \\ simpler to carry out, but, in contrast to the use of the 
nel I was not possible to detect lesions. Attempts to concentrate 
all amount of org sms present in the volk according to the method of Buddingh 
ind Brueck were f ol Further attempts to concentrate 
olk with 4 per ¢ wdiut droxide followed by extraction wi d ethylene 
lorie 
In those in ICES whic ‘ ganisms could not be found in the sme 


noculated vol Os ‘ . neubation. it was noted that subcultures of the 


volk cireet Oat ‘ I ( re positive alter tw to three weeks’ incubation. This 


would indica bercle bacilli were present in such small numbers that they 


could not b 


O14 NOTES 
7 
20 
60 14 
5 7) 
2 f | 
a ‘ 
4 
| 1 
be | | 
TY 
5-6 728 
hi | | est oi ippearance ol growtl ot tuber! et 1 on 
Lowensteir Jens I agar ind embryor fed eggs cumulative 
EEE demonstrated on direct smears 


In summary: For the isolation of tubercle bacilli under routine diagnostic conditions 
pent Ulin blood war Was [0 ( to be superior to Loéwenstein-Jensen medium in the number 
of positive cultures obtaine: well as in the rate of growth. Early detection of growth 


on this blood agar can be made only by use » acid-fast stains, since colony formation 


does not ippear until several days to weeks after primary growth ippears This medium 


is not difficult to make, is economical, and should, therefore, be used in the laboratory in 
conjunction with Léwenstein-Jensen medium 

Sputum, in whicl » tubercle bacilli were present in such small numbers as to give 
negative acid-fast smears and cultures, was imoculated into volk sacs of embrvonated 
eggs which were then incubated seven to ten days. Subculture of the yolk was then made 


on artificial media, with positive cultures becoming ipparent in two to three weeks 
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A FILTER PAPER CULTURE TECHNIQUE FOR THE EARLY DETECTION 
OF MICROCOLONIES OF TUBERCLE BACILLI 


Chere need fe | detection of VM. tuber 0 ecimel obtained 
patients that f egu ethods. The technique here described, a 
though | ensitive tl e othe clon peed cultural diagnosis. It is simple in cor 
parisor tl ou iiture and othe method requires no unusua recau 
tions 10 ling il te ised t mits i ! i 
laboratol 
Sterile 6 \ t N 2 filte iper strips were iced on the surfaces of 
Lowenste Jerse ilture t ! ti The iltures were inoculated ti 
iIspected te | de-treated vit! no sin i ( 
other than to run the the st ind incubated, Atte pproximat t WeeK 
the st ere re ‘ eptica ! ul mn slides that were previous ibeled witl 
Labinh » ent seru mi on each sti the slides ere t} iv) 
fixed by heat ar t the Ziehl-Neelsen method. The strips genera floated uy 
from the le ere ( ble for decolorization, but did not f ft the le 
unite too powes tre te wed for 1! ng. Considerable ishing 
lestaining t et ere necessa te oduce the t endpoint f 
faut ‘ ‘ t ed ‘ ble her ilture ere nt nate Light 
ounte tan t} et ene i ‘ etimes performed but ed unnece 
The ere the ‘ t mel were ermanent fastened to the P t} 
Du ement. The { e remeubated f ter deve ment of gros ‘ | 
the striy ere turnte ‘ ‘ fied’ the nad 
earched unde owe the ope for the presence ¢ oloni V ‘ 
} t ‘ | stood out cdistinet hen tight ‘ fiwure 
Confirmatior n (figure 2 S101 gentle ny 
va w filte er is nece t omplish t Loose led 
olonn ‘ ‘ ere ewhat | ler t etect. At the start 10 ocu . 
vere ‘ t te ocular ere tituted 
it the ‘ ite ni \rt wt ey 
red tn ty 4 ‘ ‘ toy rere ontu ny but ‘ ‘ ol ther 
root te V rile mei ¢ erie ‘ suecl ol =f ire 
ontatl até rf ‘ ine el «let ‘ ‘ ‘ it 
il t et ‘ olonies of MW. vhile the nt il 
equent failed eve t olonies of acid t rods. O s removed fror 
the st tl ‘ e st ng oculture le The filter 3 er st nt ere 
called \l ilture ele y toe examination for 1 rocoloni 
Pre test te] that filte t | mbubit effect the 
rf vth of MW. trbe | ved that a seve la neubatior eri ved a 
ol le ‘ ercentage the ble organism vhiiel ould eventu develop gros 
olonies, to lentil jonies. It was also shown that e ki fast 
iprophyte mel sore esumed lent 1 grew more 
iliture t lit ! formed no 
The mau ku ‘ tw isons in which cooperating t ! ! t 
Payee, = & Bact., 1941, 6 
Berry, J. W | ny, Rev. Tubs 140, 
lyr \ iH Lin J ‘ 195 
rity 


NOTI O17 
hoe , 
° 
4 
Rig \ gu 
‘ t the ‘ the Tubs ‘ the ] ( ‘ 
Crene H t t t ‘ ilture t ‘ t 
ent neent thor mi not eut zea t} ig 
‘ ere treate t im | le eutralize ‘ ting. The 
Liture Vere the ( ei at the B ( “il the 
t vere ‘ te ihatior the int ere the int 
t ke t ite { d elapse an int ere @Y ‘ eve ‘ 
‘ fort nies t VW. tube ! the oni ere 
‘ ‘ nat t men the ml nf ! 
en roculture from } ‘ en and it t ‘ ‘ te 
— neubatior te the theorv that tiation of growtl ght sometimes by 
isu ted hich pe tted the examination of one sti ifter seven da the othe 
te ter an ture esult ind’ the findings trol ite the 
‘ ints were mpare th the routine ilture finding } vere complete te 
eight eek This co r two roculture vit witine 
ir County Hospita iiture eased the odd ! ivor of the routine seri Dh 
ned resuits of these tf irison Ba vy Sanatorium, 342 ( el { ount 
Hospital, 128 specimet e su zed in table | 
| m table 1 it ‘ is t t roculture vere not ensitive as routine method 
especia hen read afte ! even da neubation (heading 2). When a second tubs 
1M ttedl al widiitiona ture ending ite than seven da tiv el t ! 
ed (heading 6 | i epresent re than the ere addition ol a second 
tube as nine! roculture r sitive in ter i ind negative u eve in hyale 
the reverse held true u e instance 
\lost of the positive ‘ el missed | wulture ontained relative mis 
numbers of ba il thre Ba ompa ol ten of the « me 
showed or ‘ f W. slosi routine iiture tube 
an cit ‘ ilt ‘ ore thy for thor oO 


> tubes 


colonies on slants 


nonvirulent 
virulent 

nonvirulent 

virulent 

Virus nt 


< virule t 


tihit 
ited into gu 
COMmparison 
ol interest 
proportion 
s were examined 
from several |} 
eloped 
the lung fluke 


monstrated 


(ive 
tain 


The 


ulture 
patient 
The color 


in indi itior 


iterpret 


ould te 


oculture technique 


The technique 


inoculatu 


NOTES 
rABLE 1 
( {PARISON Micro- ann Routine CULTURES 
1. Total specimens cultured 170 
cultures Positive Afte 
2. 7 days’ incubatior Ll tube A) 
7 and 10 days ibation 5S 
1. Later appearance of gross col 69 
». Routine cultures positive 78 
6. All cultures positive R5 
rABLE 2 
| | | \ G ea P 
zero tig t ¢ trem il ot 
the Barlow ‘ ( ere routine nocu uring 
seventeen ‘ ‘ ere ‘ tween 
degree of ition and ruience | 
\licroculture ntaminated uu the 
routine ilture it ta mtamina This 
vas justihed enarance mar en | 
ontaminated hich t 
unexpected if i wie by 
eats ered the strip imi were | itifu | the 
mm: rocuiture te if mica mited tor routine use t the time involved in 
en hing the t wuiture tubes could ! uded wit! i 
culture imi ft ‘ to make in eur il nation of at liture 
nould tl eel istife \ oculture tube with the strip left in situ is thought to be 
is prone t evelop g ‘ es of M. tube Osis AS egular siant. At present, 1 ro 
emg ny t egulal iitures on six mer iro new 
tructure wid-fast rods that have grown or roculture strips gives 
virulent 
organisms it loose ce or their entire absence may be harder to ing. It was ol 
erved that l structure is olten by no means uniform and that it cH particularly 
influenced | mit 
In summary: \ diagnostic microclP for M. tuberculosis which is practica 
for limited routine us escribed. ‘WEEE: involves placing sterile filter paper 
trips on the surface ture slants and MMhg material for culture directly on these 


ints 


ation 


NOTES O19 
strips. The strips can be re ed. stained, and examined for microcolonies of M. tiube 
alter seven ibation, and the can be reincubated for ite 
levelopment of gross rie The degree of cord of recovered acid-tast 
ve lemonstrated ilture. Miecrocultures are somewhat | ensitive that 

outine culture methods t} e the advantage of speed, when positive 

— 
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ASPARAGINASE OF MYCOBACTERIA 


It is well known that n isparaginase, is widely distributed among animals 
plants, and microorganis! 

Greenstein and Price’ working with aqueous extracts of rat liver have described a heat 
labile asparaginase I and a more heat-stable asparaginase II which is activated by alpha 
keto acids iv peed centrifugation, all the asparaginase activity was found in the 
supernatant 

There are as » precise data on the occurrence of asparaginase in mycobacteria 
Evidence that d nidation of asparagine occurs in growing cultures of mammalian and 
avian tubercle ‘ een obtained by Long‘ and Bance More recently, has 
illuded to “asparaginas ivit of intact tubercle bacilli 

\ study of the distril on of asparaginase among the genus Mycobacterium and its 

» preparation an iracterization would be of considerable interest for the follow 
ing reasons. Firs , rine can serve as the sole nitrogen source for all members of this 
genus which can rrown in artificial culture. Second, there is a paucity of information 
on anaerobi eh ms of mycobacteria. The deamidation catalyzed by asparaginase 
does not invol part pation of oxygen 

Investigations of n obacterial metabolism by the present writers showed that washed 
cells of strains H37Ra and H37Rv of Mycobacterium tuberculosis var. hominis, strain BCG 
of Mycobacterium tube Os hovis, V yweobacteriun p. strain 607, and ywcobactertum 

megmati al rom asparagine without oxygen uptake and also unde 
trict in ob onditions The ammonia determinations were made by Conways’ 
micro-diffusion method. Manometric measurements showed that there was no evolution 
of carbon dioxir Filter paper chromatographic analysis of the contents of the reaction 
vessel sho pir iid was the only other product of the reaction. From this 
evidence \ ) d tl the organisms catalyzed the deamidation of isparagine 


rccording 0 vu equation 


CHNH 
COOH 


entration of | mg. ol icterial nitrogen in 6 mil. of 


isparagin 0 ol ol ning 5 micro moles of asparagine (le imidated the isparagine 


almost comp hie 7 and pH fle V yeobhacteriun ph ler under these 


onditions produ Por nicro motes of ammonia per of bacterial nitrogen. This 


mg 


his invest tion w supported by a grant from t ommittee on Medical Resear 
of the Americar lé Socet medical section of the ( | Tuberculosis Associ 


i wNER-MyYRBACK The vol irt 2, Academic Press 


Price, V. 1 


lubere 3. 86 


ur, Tunis, 1942, 3/ 
itional Congress of 


COOH 
CH CH 
HA > NH 
loom 
COOH 
The above orga t 
New York. 1951 
‘Lona, R \ Rev. 
Fourth Inte Microbiolog 1947, p. 158 


20 30 50 
entration on the velocity of its deamidation b 


VW yeobhacte } uf iting for ive minutes at pH 7.5 and 37°C 


organism also grew poor f synthetic medium containing isparagine as the 


source of nitrogen. Experi: its are underway to elucidate the reason for this exceptior 


behav 


The enzyme has been extracted from cells of M. smegmatis in the following 1 


washed cells are ground i mortar with 0.1 M phosphate buffer until a suspension of 


consistency of a thick paste obtained. Powdered glass is then added and, following 
the material is milled in a ball-mill at refrigerator temperature for eighteen hour 
cell debris and glass powder ar emoved by centrifugation. The asparaginase acti 
found in the supernatant « fter centrifugation at 40,000 r.p.m. for ninet 
Substrate concentration has ft pical effect on the enzymatic activit Ihis 
in figure 1. The enzyme i ! itpH 6to9 

Che enzyme differs winase [, since it 

90°C’. for ten minutes and d rs [rom asparaginase 


wetivits 
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OF DRUG-RESIST 


mew of Tuberculosis 


iboratcries to use tubercie 
TIT tests in miro. Indeed. it is recommended 
Prudeau So« oratory Subcommittee Report, Am. Re Pubere., 1952, 64, 105 
Nedical Re our Laboratory Subcommittee of the Tuberculosis Chemother ips 
rials Comm ul 1953, 2, 213) that 0.02 to 0.2 ml. aliquots of visibly dense sus 
ions of ba ped from the surface of egg medium cultures or of bacilli cultivated 
in Tween whunmiis dium be employed for this purpose uch are inoculated undiluted 


onto siants ot! ing concentrations of ad 


The effect of ) yculum (in terms of numbers of cultivatable bacilli) on the results 


i drug-res i“ illustrated in figure |. It is evident from the results that too 


0.3 of undiluted TA culture 


susceptible tubercle bacilli by large inoculum in drug-resistance 


\ visibly « veen -albumin culture of bacilli com d of 99.5 per cent 
ceptible O ent of resistant organisms was t onto egg 
potato ATS vith and without streptomye. 

On the left of the undiluted suspension, and, on the right, the same volume 
i thousandfold dil 0 ( dupli ite tubes were emplo ed 


Confluent and » ly equal growths were obtained on media with and without 


streptomyen the large inoculum was used. With the thousandfold diluted inoculum, 


the actual proport ot 1D ie to resistant organisms was brought out 


Correspondence 
the Editor of The American 
ee VS Se 
Fic. 1. Masking of drug 


SPONDENCI 


PORSION 
ditlor 
nteres 
the 
Tue AMet 


RIDGEWAY 


IRMINGHAM 


1954 


ORRE 
ing n moculun ! iv eas slead the bacte ogist int ( ting 
esistance ol ‘ the ial orgal ry the te ilation teste 
oncentration of drug use 

Although this thmet ryle henomet een recognize 
| Regu mi Steenkel Re Tubs O4S ae 
Colwell, C. A., Pitner, G Moravec, M.: Am. Rev. Tube 951. 63. 679: Tompsett 
R \! he Dubs 4 4 the fact that no a te ges | e beet 
recol ended the Laboraté \lethods eV no the 
rhirteenth Conference the Che theray f Tulse ilosis, \diministration 
\r N St. Lou i February S 054. Section I t 3 mots us te 
res hasize its ort | ‘ ind until these su e quantitative leratior , 
ppled in the nies those studies w ertail email nfused wl ‘ 
i el t answe ne mportant questions wl thy ng 

|. What is the elation between the response te hemothe nal the 
ig isceptil ( et i eter! ne t hat leve 
drug-resistance te ed in vitro, the lmunistrat 
expected to be etiect 
2. How effective e the rious possible combination hemotherapeut 
wents in preventing the ¢ ergence olf drug-re tant mutant ( 
What is the relat hetween isoniazid-resistant tubercl 
oniazid-treated tient 1 the ittenuation for guinea pugs « the nim 
sincere 
(;ARDN on 
DEPARTMENT OF Rest 1 AND LABORATORI 
NATIONAL JewrsH Host 
DENVER 6, COLORADO 
Ju 23, 1954 
OF THE SPLEEN SSOCIATED WITH PNEUMOPERITONEUM 
To the I he Ame Review of Tube ost 

Iw n seeing the report by Dr. W im H. Falorand Dr. Darrel C. Angu 
ol to pier! i teri pneumMopel toneum il eure mn tive 
ssue of R w of TUBERCULOSI 

In order to keep the literature up to date, because I think accurate K1 edge of thes 
matters is desirable to practitione I would like to report a case of t n of the een 
vhich we beheved dehinits esuited 48 a comy ition of pneu! eritoneu ) irring 
2s eu old 053 equ ny i splenect« lanuat ol that en 
the patient complained ol ! n the left upper quadrant, and palpatiol i that egion 
reve ei a rather large, ! pon surge! t was noted that the een WH overed 
vith omentum, with ma! wy f small intestine lhering to it. The spleet is then 
found to be twisted or i OCKW nner \ thrombot en em i 
| overed. The ithologst eport hror ongestive enit t nfiaretion 

\eruur J. VinHMAN 
Tue Jerrerson TUBE! SANATORIUM 
|) \ 
AM 
Ju 
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IN THE TREATMENT OF PULMONARY 


ican Remew of 


During | 
Ormond, DuMor 


\ugust, 1054, isst American 


24 
USE OF ISONIAZID ALON, TUBERCULOSIS 
T'o the Editor of The 7 
Pherap Kurt Deuschle, Loutse t Elmendorf, Jr., Carl Muschen 
heim, and Walsh McDermott, in the 
rABLE 
DEVELOPMENT OF ISONIAZI Ke 
vumber of pate ented 
Sputum cultu t tubercle baci 
Susceptible to 29 (49)° (27 ari 
hte tant to 0.2 ‘ 6 (12 
bam timer (16 (22 
it tant t AL ‘ 7 (29 22 (45 25 (61 
Resist tt O and ‘ (46 
* The figure ' ntheses indicate the pr ent of positive cultures 
rABLE 2 
COMPARISO Roenroenocraruic CHance with Resist ce TO ISONIAZI 
M t I 
Marke 
I 
‘ ( 
I 
I I N I 
Results at 4 Months of Treatment 
Resistant t AL pert 2 ly ia } 14 
Susceptibl nel neg ‘ 2 60 | 2 
Resistant to 150 per mi ) 17 
Results at 8 Months of Treatmer 
Resistant to 1.0 2 22 67 | 1] 
Resistant to iM 6 24 1! 14 25 
Susceptible and neg 1] »s 
Resistant to 10 and 560 pert 24 26 
7%) 


CORRESPONDENC!I 
tributed to the Quart Prog « Report of the Veterans Administrati« \ | 
Navy Study on the Chemot { Tubercu April, 1953, page 45 
Begin ne il Alone i dosage of in vas given 
to a number « itient t of whom were treatment failures after the use of strepto 
nand PAS, as we ollapse or ey , rocedure vhen ap ible. Thu 
good therapeut esult ld not ordinat expected in such a grou nd for tl 
eason the inmot be lere omparable te ises reported the \lecdical Researc! 
Cou f Great Brit the United State Pul Health or the el 
woperative stu of the Veterat \dministratic The patients reported belo ere 
treated prima to t the study of t t ind the rate of emergence o niagicd 
resistant organis i urse. with the hope that some nical benefit would 
i rue to thet 
\s t eC! table eeming sinifcant resistance to tsonimzid irred 
rather prot t na rtion of patients whose sputum remained positive 
Che cases were then ta ted to compare development of resistance to isoniazid witl 
mprovement OT It the penrance i the clieense seen host entwenog 
Prelim stud the howed that nti irticular grou Those 
tained susceptible orgal even though ther itun ned the 
ime as those hose itu ( me negative 
For tl eason the ere ombined in the tabi table 2 
It is believed that it e read concluded that the development of tsoniazid re 
sistance is not al nme ou ) irrence in that a but one of the itient vheo sl ed 
evidence ofl ival ng lise ‘ chest roentgenograms harbored esistant org 
vhile the eponderance Of those ho did we had susceptible one ora negative itu 
While it yossible that onia i-resistant tube e baci min levelop le frequent 
n patients with minimal tuberculosis than in those with more ivanced disease, there 
ilso a distinct possibility that iv not be the case. In any event, the point has not 
beet ibject to proot eithe because of the lack of data in the form of positive 
culture itient i no have ece ei ponmzid It our that 
soniazid should not be use ilone in the routine treatment of ilmona tubs ilo 
ny disease of extent 
Sincere our 
WILLIAM S. SCHWARTZ 
R. Moyer 
VETERAN \DMINISTRA Host 
EN, Norvru CAROLIN 
August 25 Godt 
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ndication tor, 

Vithout treatment throug! 
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regrettable that the ire not further 
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Punmon Colléction Medico-chirurgical évision 
unnuelle (Revisions up to 1953). By Pierre-Bourgeois. Pp. 945. Les Editions Médicales 
ol Pa {HY 
Pulmonary and Pleural Tube sos one olume of a collection of med texts re 
pared under the direet Pasteur Valle Radot Yeu re re to the 
chapters if new devel ent all fe t 
I) nm mar ( ect emarkable booK and presents an almost plete review 
the ispect pu onal pleural tuberculosis el is bacteriolog 
tholog mptor te diagno course of the disease ind treatment, enidemio 
On ind prevention. S € ol the chapters are written peciica lor the French reades 
vith ! mat tatior n Franes nd the Frene} Ws and regulations cor 
cerned with the revent nd detection of tuberculosis. The psychological and sociolog 
eal probien ontronting pl il Workers, and others in the case tuberculous 
patient dealt tl nat may be called the typical French wa \ combination of 
yrent techn il Sb il hig espect tor the it in be felt throug! 
out the book. TI ‘ ‘ t obvious } La Cure de Repos 
La Prévention de Ia Dubs Lose ind Social Che chapter 
on the use of chemotherapeuti: cents vritten. The ea beginning of 
pec treatment and the ul 0 {f the conventional forme of 
treatment re emphasize Che fact Cin or isoniazid have great 
enhanced the | rel the erap It is also ir Pressive 
that there were fewe itients left the use of chai 
tic agent \lth thre des 
ol roentgenogra ling 
pictures of patholog finding l 
rena eonve mit the mere n 
ters cases of tubercu = 
it lo the tlist nceerned experimentations and theoretics 
oOnsierntion the ! mentation of most of the hapter Isa revealing insight into 
the tuberculous infection as seen in humans The chronicity of the infectior ind the fluc 
tuations of the host " te relationship of the tubercle ba us and man from svmbiosis 
to parusitist ire dealt t} or this reason it to be regretted that the chapters co) 
taining experimenta theoretical materia ire shart separated tror those iealing 
vith the n anal lemiolog ispects of tuberculosi This lack of integratioy Cal 
not possi! ensated | the near omplete coverage of the mate Histor 
md patholog i tyy i ises right provide the entra ore of the book these ey 
hould also tort the background for the Of theoret il Hiems Of the 
truly ilous infect Thus, the changes of resistance ¢ susceptibility to the tubercu 
j nlectior ig ‘ th ti the lifferences of resistances na 
dua en event example @iiliscuss almost i ispects of pathower t 
Or tuberculo il perties of the SP ha is and native and acquired re 
stance, Clinical obs tions as well as experimental results could contril ite to an unde 
standing of a | ‘ ih great complexit rhe cooperation of the ! in is es 


HOOKS 


Iment 


IcMANUEL St 


Boston, Massa 


husetts 


inesthesia, rachoactivit 
e been written by distinguished clinictans and 
vestigators and reflect Speci nterests of the authors. Since the poli 
dlitors is to have t sections written by different men eact! 


irious sul 


sodium 


mentio ire those of Stefanini and Dar 
Soffer and Gabrilove on endocrinology, Gellhorn 
Lilienthal and Riley on the 


927 
IM i iuuse the il offe the best, 1f not the onl examples ol 
spontaneous” fluctuations tance wl no al CX can dup ite 
ANNUAL Review or \iepiciIn Volume 5. kdited W. C. Cutting. Pp. 490. Annual 
Reviews. It Stanford. ( ornia. 1954. Price. 87.00 
olume, the hilt! nm the provides a stimulating approach and at leust a part il 
inswer ft hat the editor efer to as “the insatiable problet f irrent terature 
Phe field nternal med e has been divided, for the purposes of the book, into tts 
iss il cliscipline e.g niectious ciseust irdiolog vastroenteroloy 
tolog enc nolog et cetera, and, in addition, allied helds in which new development 
ir¢ 
phasis on specthc topies within the iitv heldsshilts trom volume to vo 
um 
\mong the articles ol irt ilar interests are Jawetz’ excellent review of recent or 
rm the niectious disease wiudes a Col leration of the ndiscriminate me and 
harmilul etlects of antibiot 
In addition Newman al Pocock have written a holar hapter on kine 
th emphasis on the pl y echanisms neerned in the regulation of water and 
excretion 
| ews wi he es if 
Holland on medical care in advance 
! liation and gas dailusio the Ing 
The ontains an ¢ elient annotated t ol re ew artic tota 
ny 40S, wi ould} et ‘ turthe ! oping with the the irrent 
terature 
\ na t! book Ie f ilue and of interest to in ins and investigator n 
nternal me ne and allied fields. The Editorial Committees to be congratulated for 
having Lintaine the the series so fu 
JeremMiaAn A. Baronp 
New York, New Yor! 
SYNOI or MepicaL Enromo ioe By V. Brown. Pp. 219, kdwards Brothers, In 
Ann Arb Michigan, 1953 
This is ay vt i vork tl ted otnective that has been attained It ee} to 
med i yorkKers wit! ele entar Knowledge the morphologi feature or the 
more important insect PSD those involved in the transmission of human disease 
Mites, ticks, fli ind puitoe ire issifed described briefl ind illustrated 
n | k and white ink d ngs. It would be difficult for a solitary worker in the field te 
il nsect on the the material presented Dut the rh nould p e uselu 
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Dr. 7 


get under 


to take ! 


ing to the 


prot 


rane 


versit Colle 


of Trudeau Sa 


College of Med 


Trudeau Society, Atlantic City, New Jersey, on May 20, 1954 


hanging Concepts and Modern 

il Sessions his annual meetir 

troduction, I hav mnouncements to n 

n error in one respec n that the name of o 
tted. That was Dr. Walsh M rmott. D1 
he is unable to be here ‘ e ASkKe* 

of the panel, therefore, from 1 | our 
holas 1)’Esopo (well known to all of vou), Ch 
t Haven Veterans Administration Hospital: nex 
lor Hospital in Dallas, Texas, and ec] 

niversit ol Xi \ledical School 

(Associate Professor of Internal Medicine a 
Houston, Texas: Dr Roger S. Mitchell, Cli 
itoriu oO Professor of Medicine at the Universit 


Hospital in Min M) I he is on the medi vice, and Associat 


ithe 


prescience 


Trudeau Med 


tions, and 
directed to 
what were 
tuberculos 
Dr. Medla 
ent 
there was no 
would ha 


Dr. Tuel 


\linnesota Medical School: and last of all. to 


lreatment of 
ig, about to 
ake. The pro 
ne person 


Dermott’s 
1 Dy Ksopo 


right. proceed 


lef of » Tu 
t Donald 
nical assistant 
Southwestern 
t Baylor Uni 
nical Director 


of Vermont 


Hall, m ss the Veterans Administration 


e Professor of 


show vou the 


committee im selecting m ! he panel, the 1954 


i ig \l \Medlar, of Hermann \lem« 


There has been no packing 


general subject. We did not agree 


wial Hospital, 


of the panel 


on ques 


is seen the actual questions in front of me to be 


isking Dr. Medlar this question. In general, 


ious forms reatment 


Dr. Medlar 
prechemotherap ( cn en 


it necrotic tuberculous lesions 


pulr 


son tor taiure 


slough d ind 


uld get rid of the process of sloughing. tuberculosis 


it tl 


therap thorocs 


br Ve fia 
judge W hile 


mia 
this pro 
LiL 


some of our r cussion 


n 


ith 


re recent treatment ol mie tuberculosis, 


cts explain the fewer f today’s treat 


O30 


met 


ej CO 
William B. Tucker, M. D., Chairmar 
gram for tl 
bercule Ser 
Paulsor tte 
Dr. Da 
icine; Dr. Nendel 
at the University of 
| d 
Ithaca, Ne York 
thre Therap eT 
of tubercu vas the fact thi 
\\ , Dr. Medlar, applied to bed rest alone, to collapse 
t 
Ye Phere t ires in a forms of therap is [ar as | have been able to 
l i i the alr unt of sioughing in «a wes and 
therefore, in the a int itum, the reason for failure was that «is of slough 
Ing became ma est \ ! Che lesions eady there used the re 
Dr. Tucke \nd to anticipate, Dr. Medlar, the results 
say that the same t 
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Dr. Medlar: I'd like t ect a little thing in here before I answer the cha un’s ques 
tion. When this pane t discussed, | te to Dr. Tucker | told I clidn’t see 
iny place int rie thologist The we ot patholog mh tive il its 
nd it’s his duty tot t g out the facts ithological facts. How those fact e used 
rh the ire ot tut l l tients is entire out of the hands ot the ithnologist and in the 
hands of the ! i 1 the irgeon. Now to answer Dr. Tucke questior is I have 
tudied man hnunare mens wl noe een resected I ha found one distur 
gy factor. There are t t First. all patients with tuberculo lo not react the ‘ 
to the GISe@Aase: sé ‘ te the lengtl f chemotherat ertain proport f 
these ises there t le e of active liquefaction going in the re lual necrot 
eSI1O! I expect as t e gor i that it he tl yhase of the itholog vhicl ‘ 
the stumbling biock t ou Wl have to tace 
Dr. Tuck Phat Dr. Medlar. In rey to the letter that Dr. Medlai eferring 
to, I told him that we neece in authorit nd you have seen in the la re that a 
ithologist ipl . il That the i we look upon Dr. Medlat 
Dr. Medlar: Thank i, Dr. Tucker 
Dr. Tucke Now ‘ e talked about failure in very gener te We ere | 
that in the past we , vilure today, we have failure We think that the ire |e 
frequent. Dr. Mitehe ou think that vou could give us a ver ough estimate of what 
was the percentage ol ire ol treatment beltore the era of chemotherap 
Db Vitche Chere ere some statisti wublished about five vears ago indicating that 
the presence of cavit , ean that 90 per cent of the patients wit! ivit ould be 
dead within five years. I teral cavity were present, about 06 per cent would be dead 
his was countr le. At Trudeau, while the figures are not complete fo ivanced 
tule LIOSIS tis! t the end I twent en ent of ti ‘ vit in 
wivanced tube ik e dead of tuberculo \bout 25 px ent of those with mode 
ite wivanced tuber ] admission will be dead in twent ent il rend KI 
the final figure on! ent Now tl t mortatit i measure of the iif 
f treatment. The quest of relapse introduces all kinds of variables. If one us 
Of time and inal t ort the loss of time caused mali tuber 1osos has not 
Deel el great: not nea is great as I had thought. I don’t kno hat it lor model 
itel “vivanced disease it Know that the iveruge ijuration of trent ent tor 
its ind tar ad nced m the ine | now re ny ertai going to 
iverage three o ou ( 
Tucke That. ther er efl the } ground against } } 
he discussing t treatment of tubs ilo il the concept hich | ‘ ot 
inging from the pe eferred to. Dr. D’ksopo, in your opin ou tient t 
tive tube ’ s receive the benefit of ant ol thera 
Dr. D’ Esopo: Well that t we do now. We treat eve ise of tive tubs ’ 
Dr. Tucke Don't hedge 
Dr. D’KRsopo: We trent tient e bacteriolog egative. We ke a 
liagnosis of tubercu The reason why I seem to hedge is that I’ve been wondering 
vhethe 1 the iture thi chemothera these ‘ ‘ 
t t we dis ‘ ! t irve We might it the ireiu | treat 
the en the CCE ‘ tive That sounds a mortho anal | ot 
) tl our quest The ver te ir question Ve 
Dr. Tucke i e to define hat 1 re ‘ et ‘ 
ethe Came therefore treat ‘ CLE 
Dr. D’Esopo: We the itu Ositive et that tivit f 
, 
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there has been ! hange within ew months, that’s activity; and also, in voung 
persons by whi yw mean those thirty or less, we assume that the lesions are active. 
because we assume the patients recently acquired those lesions, even if we have no 
information about the stability on X-ray and even if we have no bacteriologic proof. We 
may be wrong in that group, but at any rate we do it 


Dr. Tucker: So you are referring to the recency of tuberculin conversion in that group? 


Dr. D’ Esopo: Well, most of the time we don’t know what the tuberculin is 

Dr. Tucker: Then just evidence of recency of the existence of disease? 

Dr. D’Esopo: To make it more specific, if we find a case of minimal tuberculosis in a 
person thirty years of age on a factory survey, we will assume that it is active 

Dr. Tucker: That is ile of thumb that we can keep in mind. Dr. Jenkins, would you 
agree that all cases of tive tuberculosis should receive the benefit of antimicrobial 
therapy? 

Dr. Jenkins: I would, including active minimal disease 

Dr. Tucker: All right, Dr. Mitchell? 

Dr. Mitchell: Yes 

Dr. Tucker: Dr. Hal 

Dr. Hall: Yes 

Dr. Tucker: Does Dr. Medlar care to say anything on that point? 

Dr. Medlar: Sure. Understand I’m a pathologist, not a clinician. Therefore, I don’t 
have to accept any responsibility for what I say. I hope the day may come when all mini- 
mal cases can be d without drug and wait until you see which will “jump over the 
fence” and then start something. All of the data that I know anything about show that at 
least 70 per cent of mini d v well without anvthing. So why give them all 
drug 

Dr. Tucker: But at the present time, Dr. Medlar,—you said “I hope the day will come” 
—vyou don’t feel that that is vet here? 

Dr. Medlar: No, in this time of study, I think anything goes 

Dr. Tucker: All right. sir. Dr. Paulson? 

Dr. Paulson: I would agree in general ex ept in the case in which there is a diagnostic 
problem and you're not sure that it is tuberculosis. In this case I would proceed with a 
more definite approac ly, excision of the lesion, because of the possibilit y of broncho 
genic carcinom rtain age groups 

Dr. Tucker k VO much for bringing that into the picture, Don. Having dis 
posed then, ver f the current status of what iy be the indication for anti 
microbial therapy which, briefly, is anything judged by the clinician to be active (although 
different clinicians may differ in definition), all such cases should receive the benefit of 
antimicrobial therap 

The next and ver mportant question is what is the drug regimen of choice today? 
Dr. Hall, I'll give yo t crack at that one 

Dr. Hall: Well, I have the conviction at the moment that it is not wise to give one drug 
alone; that it is best to give two drugs; and that it is best not to give the two most potent 
drugs, streptomycin and isoniazid, at the same time. Therefore, it would seem to me that 
the two best regimens would be: streptomycin—PAS or isoniazid—PAS 

Dr. Tucker: Good. I should have qualified this, of course, by specifying original treat 
ment cases ' reatment a totally different problem may be present. Dr. Mitchell, how 
would you answer the question 

Dr. Mitchell: | would agree with Dr. Hall. The only question that arises is that we know 


that this new pyrazinamide-isoniazid experiment holds great promise. If patients take 
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the fact that they’ve had isoniazid may preclude the 


lhis is an argument in favor of starting streptomycin 


Dr. Tucker you wo lean slightly in that direction, Dan? 

Dr. Jenkins we | favor initial therapy with streptomycin—PAS and would 
otherwise 

Dr. Tucker: Don? 

Dr. Paulson: 1 agr 

Dr. Tucker: Nick 

Dr. D’Esopo: Yes ‘ ! streptomycin—PAS and keep isoniazid, because so far 
the three regimens seer qua good. In addition to that, I—no I won’t say that 

Tucker: Now I delib ly anticipated one question which is in front of me with 

my question to Dr. Cohen at the end of the discussion of the last paper in the previous 
session. But I would like give other panelists a crack at the same question 

Would you recommend triple-drug therapy under any circumstances? Dr. Mitchell 

Dr. Mitchell: Yes, | ould use triple drug ther ipy in re-treatment of patients who had 
taken one or more drugs in whom we do not have sensitivity tests or in whom we did not 
wish to wait for their outcome. You might alter it after the sensitivity tests had come 
through 

Dr. Tucker: Would you r recommend triple-drug therapy in original treatment pa 
tients at the present time 

Dr. Mitchell: No 

Dr. Tucker: OK. What do u conceive to be the advantages and disadvantages of 
triple-drug therapy in the original treatment patient? 

Dr. Mitchell: Well, I think you are putting all your eggs in one basket when you give 


All 


three drugs. We’ve se umber of reports—the best one I’ve seen to date, although 
it is retrospective, is that of Colonel Weir, that triple-drug therapy has no particular ad 
vantage over « ouble-drug 

Dr. Tucker: I would lik ect into this picture the work of Dr. Barclay and D1 
Robert Ebert and their associ s at the University of Chicago on an entirely different 
basis, namely, very car nd meticulous laboratory work on the rate of pick up by the 
tubercle bacillus of iso ing C™ tagged isoniazid. When either streptomycin or 
PAS is employed witl ere is an accelerated rate of pick-up of isoniazid; but 
when both streptomycin and I ’ yng with isoniazid, the rate does not exceed 


that with either strepto n or l tlone with isoniazid So here is just one little 


shows that per ns potentially there isn’t anv accentuation of the effect when 


ke to ask Dr. Hall to comment on this problem 
to me that the more drugs that one gives to a patient, the 
more chance i ts; the more chance there is of h rsens it There 
ought to be e adva whit in point to justi s increased ri 
TI far I haven’ for original treatment patients 
T ucker ou don’ e an thing on theoretical grounds from the st ind point 
iwht be an advantage even theoretical! 
it those wh re interested in bacterial genetics might 


nutations toward hacterial res 


t among the panelists on this point 
triple therapy? Nick? 
Dr. D’ Esopo: 1 agree vouldn’ that I don’t mean that it shouldn't 


O33 
isoniazid—-PAS and then fail, |enetits 
it this 
bit Which 
that theoretically there e less chance for stance; 
but, in actual fact, it | not been proved clinica 
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ntimue ft ‘ j t ete te) ti ‘ ‘ itients ti it rm ou 
‘ othe ¥ t ‘ er to that quest Do these er tient fit 
} ty ‘ the 
Dr. Tucke | 1. We } that the Pu Health e does | e unde! 
ich a st er the t et lou 1) \ieLeat extiol 
‘ er tl te ‘ ects it that. | tunnate ‘ n't | e the ol tion, 
but Dr. Cohe , ) I'd like to ask Dr. Mitchell this question: If two of the 
three and PAS. are being tere nd it is nece 
e substitute () ild the othe i“ o bed tinue 

Dr. Mitclu I feel st y hout tl B I feel that, if vou have to st« é iring 

f vou ste 7 | t ie the othe there lange the development ot re tance 

to the on ntinued, | : substitute the third drug ‘ ive seen 2 or 3 case ‘ 
mall those ere trent ho received treatment belore y t 

deau and id e developed re tance ol tinued thy it 
ho had | ert it k althoug! al not ire W 

Dr. on elee have any opimons on t Dan? Nich 

Dr. D’Esopo: We stop both. I think it interesting, at least in my own experience that 
the itient | eve hypersensitivit vhen vou give the lrugs are the one ho 
ire not There see to be ke ku thholding che therapy for severa eel hile 
ou find it what ws the ire | wersensitive to al e vou go through the of 
lesensitizing the We do stop both drug 

Pucke We t thine 

Dr. It Deel enence that vith ! el t t to drugs in genera ict 
patient ! ‘ ensit e to more that me rug the best thing one in 
lo when it arts to st evervthing that is not absolut necessary in the treatment ol 
the patient te tiv le effects have subsided t vid just one agent itat ‘ 

We t there anothe juestion Involved here lf tl Oli ist ad 
ocated rr t i] ist confess that thi omething which I don't persot 
practices ere w for which there appears t e intolerance t nad 
have not noticed the in e events to wl } ou e referred t anothe } 
el ere? W t the portance of maimtaining ntinuous thera Rowe! 

Dr. Mitel lt t ‘ mportant to mamta ontinuous therapy. Interruptions 
mn ther ‘ ited] il i high rate | ire 

tive cole iv nter ites tive ine ore tet 
her rite ipted 

‘ Int t tuation, thet e intolerance for one iv 
easol t ie bot ned er the | ntinuat the lesse 
Ix that 

Dr. Mil \ tice, B e find that e to discont igs fol 

vreat extent. e questiot the de ntinuit 
the durat emothe And, Dr. D’Esop ' : give us your best estimate 
of what e the iration of chemothe elating vour a! t nece 

n't} the irat th think that the 


moment. We do know that it is impr 
ire still open and when cultures are 
elop after that time. It is those patients 
tures negative who are the prol em We 
= been reached, the pomft that has been 
vhen the « i ire closed, the cultures are “negative,” 
ong alter do vou continue drugs \s some of 
yw. there ~ rotoc ! Veterans Administration Army. Na study to tr 
inswer this questior ow is to pra * we are on this protocol ind we randomize pa 
tients according to the rm I of them get six months after their target point 
ne of them get twe montt lf |, we have a minimum duration of one year of 
otherap This I il rar’ ! feel, and I use the word “‘feel”’ 
sense, that no patient 0 i have none \ ir of chemotherapy no matter how 
le everything I \ ie onverted,”’ no matter how soon the ivit 
ind that sort of 
Tucker: Well referred to the fac ' don’t know for sure, whic! 
iously true, and fer { to a study to give us some answers. But you started 
ng a little more i i n " it one point. How would vou advise the 
rget point reached as to how 
should 
Dk s0 po Wel I \ ig re il precis inswel would | f 


tances, and I would say six mont! ilter 


rotic lesions Inmment ol 


questions are ¢ | toward the 


Nick would 


till refer to 
point 
Dr. oOpo ‘ duration 1s ctive of resection. The resection 
ident im the , it} , fl protocol the patient “comes out” to eighteen mont! 
mothnerap \ I ! no matter when the resection occurred. However 
vatient shoul cel least four months of 
it to 17 irbitrary In 


me que “tions 


lepending on the 
It would depend 
hether there were 


d factors 


ial therap 
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than one vear of chemothera inder al re 
target point 

point is carried out not too long after that. Some SHEETS dure 
resection. And you include that in you 
ou do things the same , the time uu may be able to answer 0 

Db Tucker: Isn’t ou tice in the absence of an answer aimed at an estimate of the 
minimum effective | bree 

dD D’Esopo: Ye It k the ituatior esembles somewhat the prolonged che , 
therapy of svphilis wit] el nd heavy metals. We knew at that time that it was not 
right to discontinue thy vhen the « n il Condition of the itient wa 
able. when the serolog ged and the patient had me nical ¢ ence ol sypi 
We knew ve must ge te that time I think ve are at that ime point now 

wuld you answer the question about the duration after 
resection 

Dr. Paulson: Well. | gree to a minimum of four months and 
on whether one believed that he had removed o1 i major focu 
reside) till present ether there is disease in the other lung, anti suc! 
that hut helieve of four te ol nti Liter 
surgery is correct 

Dr. Tucker: We ol t cover all the possible combinations of disease and cit 

/ 


poimn#t prot lel 


itient wit! 


Jenkins ‘ 4 ol patient 


predominant ve negative putul 
i | | I hould, I opinion, continue to! 
wimitted! iitern ol inations ws (using resistance 


ong as either one « 0 situations that is ivit urn 


Dr. Tucker over. a ou want to speak to that same poimt? 


Dr. Mitch ong pers any months more, don’t you mean 
Tucker We | re bret report the other da Dy Alfred S Dooneiel of 


Montefiore Hos oO ndefinite continuation of chemotherapy. I think that 
it m ot v has bee! said, mal 


applies to this general problem and is really an express 


that we don’t really 10M We have another « a rather loosel 


sometimes referred to ie good chronic patient. Ordinat 
phrase is used vho has little symptomatic ¢ 


ctive disease as judged 


marked po 


ind from tume | numbers of tuberc! 


how long w d you f h patients should 


therap 


Dr. Ha matients should treated 


rehabilitate Deo} nd get them in a state where the 


health menace " ould take two to three years to attain bacteriologic negativit 


should not think vould be too long a treatment ind possibly longer than that 


Dr. Tucker As Dy ipman and others reported here this afternoon, we are begin 


ning to accumulate lata on this point. I’d like to mention in this connection that one 
dgi of different durations of therapy is to study the relapse rate 


No matter how one! fine that relapse rate, X-ray relapse, bactertologi 
jue stion of X-ra IAD ve have some rather intere sting ¢ 


e not general! n widel disseminated In yenera 


relapse 
ClnIcal Te 


four months ind these are original treatment patients 
sa high relap ! There is a continuing 
motherapy but a [airiyv siow ! therap naintained 
ind then one determines the 
discontinued at four months 
relapse rate alter the 
yiiteet months 


parable per 


signifi 


rvation indicates tl 
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il tance nee these ‘ ntended to be general ents as general guice Dr. 
Mitch nything 
Dr. Mitch No, I agree th Dr. D’Ksopo and Dr. Paulsor 
Dr. Tucke Phere urge group of clinica blem owever, i hich this 
Kin ao l ive thought n the duration of the na EEE, pulmona 
tuberculo nh doe ot reach target out 
‘ ho have ivit ind who 
studies as a gulce lust as 
| positive’ sputul 
defined which is 
I I have in mind, when that 
Chere is by minor changes in the X-ray, 
«bacilli are discharged. Dr. Hall, 
Ti en receive the benefits of antimicrobial 
this: If thera tained 
treater vit treptol il 
\ ra relapse il’ luring 
for eight months instead of fi 
t is definite ess than wher 
tained for twe ¢ t} t} 
‘ And if it nt mei it 
liscontinuation of thera for com[EEEEEFiods of observation are decreasingly small 
the longer the inst { the original treatment. And the analysis of data of this type ts 
going to g eu e additional answers to the problem Dr Hall. do ou think the data 
tilabie on ft teriolog to the answers to the jues- 
tion 
D i ( erta I think the matte ol relapses its i ver fundamental one | 
think that there eve stil ition for feeling that a patient wi » has a persistent open 
i t ws detected ! i erv likely to have ba il n the le on whicl ire capable of 
multiplying in culture and in the inoculated animal. This cbecNEEEhat these 
{ 
| 
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patients are in serious danger of relapse when their chemotherapy is discontinued. Thos 


patients with closed lesions infrequently have bacilli which can be shown to multiply by 


ordinary culture methods or guinea pig inoculation. I don’t feel, however, that this should 
lead us to believe that such lesions can be disregarded as sources for relapse. Bacilli are 
there to be seen on smear and ulthough most of them may be nonviable so to speak, it is 
true, I think, that a small proportion of them may still be viable and a source of relapse 

Dr. Tucker: Yes, you are quite right. The question needs to be divided into two parts, 
the closed lesion and the open lesion. Dr. Medlar, would you like to say any thing about the 
significance of tissue bacteriology under either of those circumstances 

Dr. Medlar: All I can say is that I have never seen a healed open cavity of tuberculosis 


and, in the specimens I have had a chance to examine bacteriologically, it is extremely 


> 


rare that you can’t get organisms to grow and, if they grow, they are pathogenk \s to the 
problem of the bax teriolog. of the closed lesion. which should include filled-in cavity as 


well as necrotic lesions that have never sloughed out, it is surprising the tremendous num 


bers of bacilli that one can find unexpectedly in some of these lesions. I would say, as far 
is the bacteriology there is concerned, that we had better keep our fingers crossed since 
we don’t know what lift s and I don’t believe our present techniques are idequate to 
determine that as far as the tubercle bacillus is concerned. Therefore, in these necroti 
lesions, if they do soften up and slough out, the bacteria may find it possible to carry on 
their nefarious work 
Dr. Tucker: Thank Oo Nick, would you give us your perspective on this question 
Perhaps you might put it in general terms in much the same way as you discussed it at 
lunch this noon 
Dr. D’Esopo: I think that all open lesions should be regarded as harboring viable tuber 
» bacilli and I think we ouldn’t stand before X-rays and try to guess whether these 
round shadows we see are ivities or blebs or cleaned-out cavities or healed cavities, and 
so forth. We don’t know, and at the present time there is no way of knowing. We must 
ussume that these are tubercul cavities and tl they harbor viable tubercle bacilli 
and that the patient ha good chance of relay We should do something about these 
open lesions surgica or “1 lesions, the question is of viability in terms of 
duration. In the Sunmount m rl we found that in almost no instance in the patient 
who were resected after I nonths of chemotherapy could we find viable tubercle 
in the minimum duration of chemotherap 
onths to mak In a way, our duration protocol ma 
he target point has three parts to it and two of ther 
ons. In one cas . ( j m i the other 
ilture is positive. T terion, stal 
nk at the target point tl O e closes 


patients 


ire rea loing treating @C Mmmm six months after that time and some patient 
twelve months after that time | we just don’t know the answer 
Dr. Well that es to me ul ee if lam expre ne the nion of the 
that in the osed ry the i been filled in or has neve! oughed, the 
lata mie OF it t n resected should not be taken into a ount i 
et ning the durat the Do I have agreement on that 
Dr Dh pe | ept te of nimul iratior 
Dr. Tucker: I think that ‘ mportant. Dr. Medla suld vou like to sa mething 
Dr. Medlar: Dr. Tucker, I'd like to add a modifying phrase to thi ibilit ibilit 
vit! resent technique 
Nee H et \ | Dube 1054 ) The kd 


\t about 
diced about 


questo! 


uestion clear 


interventi 

it a certam ! 

ntervention 

od of therapy, ther 
shout it 

il intervent 


ol therap 


Dan Jenki 
question 
rsistent! 
point of 
Raleig! 


patients 


Dr. Tucker: ‘I 1. We all know to what 1 are referring. Dr. Jenkins, in a cavi 
tar if ‘ t et ny one justined u mtinuing medical management 
( | t est. collapse. and so forth. in an effort to attain the target point 
Dr. Jenkins: 1 nd from our data, I would set this point at a year. I feel 
that ‘ Ise etween the ind twelve nth observation periods. 
imulative ease osure ounting to about 20 ent and cumulative 
nerense it “mounting te bout 25 per ent 
Dr. Tucke | teresting \itche 
Dr. Mitch I t iteria ist cliff eral Dr. Jenku I 
kI t ‘ ‘ | eo hout 20 per cent of lvanced case In our exper! 
ence th ti ‘ t t t the itset ost of the avitie } re going to ost 
luring a subsequent perio bservation in a total of twelve ntl or have 
osed t t ind the same is true of itu nversion. So that, in our group 
te wiernte ui inced eleelt if ontl s the time at 
to dete et ther diunct te the ‘ therapeut el 
Tucke Nich 
Dr. Eso; Ye pret tl Roger nths e let that we ist do 
ometl N ve are ist oniazid, but we don’t know that 
We tend to dela ttle more t is mostly qm of feel rather than knowledge 
Dr. Tucker: I think the er to tl uci) y is or would be based upon studies 
of rates of cavit ire withou (nd, obviously, |! holding off 
one Will accu late t ita. (1 SK i iuse there sa widespre ud 
mpre ont if ! ‘ ela tive rected toward a pel! stent i ty 
vi ot ose horter are ertain additional complica 
tior Dr. Paulsor »> vou fe 
Dr. Paulson: It feel that ing) e seriously considered u ich a 
case alter to eight nt PC ind I feel tl if just be considered because of the 
emergence ire tance i“ that tine No irgeon Ke t be confronted with a patient 
with a high degree of resistance 
Tucker: It ma is thoug! vere nm the inorit Hut he i nave 
omething there. Nick, I think thi is rea been referred to alread What is 
the prognost gnihieance OF a px negative putum | ulture in a patient 
with an opel i t rig robial treat ent 
Dr. D’Esopo: | ractical v, we must assume that the sputum will 
become Ositive k Ju ummarizing the Sunmoul data vesterda 
that OO ent ‘ | those with opel ivities and negative ultures 
hina ( ed. li ‘ these, at least, these culture vere negative I x months 
In othe ord tle tie vere en and the litures ere negative [ol . onths, 
hemottle rel the tient relapsed 
Dir. 7 ™ the X-ray more important t n the tac 
teriolog 
Dr. D’Esopo: That’s true, and I might say this, that this practice of ours of getting 
ted a it ‘ tie elated to the pauctit | igs e have Ideal ve hould 
wait ar have thes tients relapse icteriologica If we had enough drugs, we ould 
simp e-treat the irg i eusure Sou Phase hope it phase 
7 e going t “ ing evervthing at once because we just don’t have enough drugs 
to get a second t the patient 
Dr. Tucke You've just referred to the question of re-treatment. Actua t ir 
el este t! | ussed iengtl mi ti wl Dlg ind | 
| 
} 


he panel 


might be some ( 


Sale 


vith a particular drug, it! 


imount (deliberately not defined 
re oss of susceptibilit im 
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stration 
Further, it is desi 
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omplex probie! particulal we empl greater number of antu robial agent 
that we could spend a great deal of time on it. To simplify this, I'd like to propose the fo! 
owing approach and then see if the members of tH care to amplify it. In re-treat 

With relatively little previous drug treatment i musi to use that 
same drug on re-treatment With a moderate of previous 
best to use another drug tead to which the wre likely to be su 
eptible. great ce revious ug tis practically 
ilways advisable not t ise that drug again use the two drugs 
it least to which the patient most like to sis of either tests or 
probabilitie irom pre Is experience ind it ride one therapy 
both at the outset and during the course of re-@EEBh in vitro tests of drug-sus 
ceptibilitv. Now. would there be fairly general EE, such a poli Dr. Mitchell 
to nod he Dr. Hall 

Dr. Mil: I think | | agree with that. However, I think that, if a patient had had 
ol » moderate amount of one drug, it would be safe to use that drug awaiting suscept 
bility tests and to change t third drug on f re tance ere proved 

i ucke Thank Dar 

Jenkir No ment 

Dr. Tucker: Don? Nich 

Dr. D’Esopo: 1 don’t t to be a nuisance it don’t vou think vou have to define 
moderate ind great 

Dr. Tucker: I don’t ttot fternoon. Nich 

D’ Esope I don’t t K the questior elu you don t do that 

Dr. Tucker: | rccept that ticism. I think we covered it quite we it vour panel the 
other day. Yes, Dr. Mitehe 

Dr. Mitche I’d like t ne comment. Although the majority of ‘ ‘ follow 
Bill outinne the ng whe ou ce el t test ima | ou il 
int ‘ tivity test ymetume in treatment ore effective than if 

ig ght anead 

Dr. Tucker: I think that ( ertinent. I would like to ask anyone who cares to al er 
vyhat he reg is the esent status of pyrazina le in the treatment of tuberculo te ‘ 
Well, I'd like to take elf at answering since you are so modest. I will mere! 
juote Dr. Spencer S f()teen. North ¢ olina. wl er nteresting report 
nm the tucies to a f us the other da vhich was genera to the effect 
that le bination th streptor n or PAS | mited ef 
fect ene that it ef easure | nique esent ible the er 
hie ft ext te ti ‘ te eginning hout the irti ee} ts 

the itient t ol 1 the there ut 1M io 
etiect ‘ ‘ thre e-treatment Zui in the e re ol Z 
the t} ‘ On { I hope I] e quoted Dr. Sel tz correct n tl We 

, t furthe ‘ ; raz le it it ell be that. in the future 
‘ ‘ er ortant drug. It } rt-te 

the ng 4 vst oint. Does anvone nt te 

to that 
| 
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notheray; We cannot possibly go into all 
n Los Angeles last year, and this discus 
HE AMERICAN Review or TUBERCULOSIS. 
pertinent. For any patient with extensive 
disease, \ ) crippl wil h ill ior an other 
reason | 0 rood ' " for collapse resection, what tv1 ‘ug regimen should 
be employed? Now this question is in several parts. Initially, Dr. Mitchell? 
Dr. Mitchel I pa ! cannot take either c« llapse or resection? And he’s never taken 
hemotherapy b ink vould give him streptomycin-—PAS 
Dr. Tucker ri one ol ugs. then ' 
lor Vil hie 
three 
Dr. Tucke nue on ‘ is resistat nd two! > Referring 
streptom 
Dr. Mitch ) ing tl ( resi } | lops to one very 
likely that resistar O other is 1 he | f developing, and it seems to me it 
makes more s | three than just two 
continuing the one is that there may still be some useful- 
ness in it s developed to all three of those, then what? 


Dr. Mitchell | , ould certainly continue isoniazid in spite of the development 


of woniagzid is i ‘ cieal 
Dr Tucker Dy n 


Dr. Jenkin WI h one of these do vou want me to ans ver, | 


Dr. Tucker (After resistance has developed to all thre if thes gs, how would vou 


ttle hard on the patient ind I don’t know the answer to it, but 


of keeping all three in and then adding one of the other lesser 
drugs, such or Vrazinamice 
Dr. Tucker | il sistance to | lrugs has leveloped, what are you 
going to do 
Dr. Jenku ild cer ly continue isoniazid anc 3 fas my experience allows 
bly continue other drugs tl we had used as well 
things to the ultim . \ ‘ have those problems o« 
casionally. We hav in \linneapolis 
Now to turn to 


operitoneum Mitchell 


with prolongec ro il therap riginal 
pulmonary tul 
Dr. Mitch 
T ucke 
Dr. Mitch or! oug ou meal Yes 
Dr. Tucke 
Dr. Mitch | pective study; Dr. Geoffrey Brinkman went ov 
it Trudeau and selected 66 patients with cav 
streptom n and daily PAS, some of whon 
pneumoy oneu 1 som ho did not. He found, to sum it up, that pneumoperi 
toneum ca da dene ClO in patients with 
ivities 


f loes us m, 1 is i started in re 
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Dr. Jenkins: Thi 
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Dr. Mitchell. I also have 


1 few patients started in the fourth, fifth, or sixth month of tre 
responded too well. I think it should be started in the first mont! 
Dr. Tucker. And ho ng would you keep up the pneumoperitone 
Dr. Mitchel ! | I r two alter 
of target point, rough 


Dr. Tucker. Thank you r. Jenkins 


rather strong bias on that score 


resection or until a ye ie attainment 


Dr. Jenkins Judging iro resuits in our st 


Dr. Mitchell. Our ret: ective analyses would seem to indicate that patients given pneu 


udy of advanced patients I would wree with 
moperitoneum early i ione better 


Dr. Tucker: We know also that there is a study going on in the Veterans Administra 


tion in which there random selection between pneumoperitoneum and pneumoperi 


toneum under certain conditions which should answer this question m precisely. Do 
you have any a ional comments, Dr. D’Esopo 
Di D’ Esopo nin | mpressions ol 


to Dan ind Ro 


good observers are always useful, and I refer 


ue Tl ire good observers and what they have are impressions But I 


don’t think we have ar That’s what I hope this study you referred to will do. It 


seems to me that on Oo want to have chemotherapy is definitive therapy; that 


should be our goal. We should want to get patients better without rest or without pneumo 


thorax, pneumoperitoneum, without anything but chemotherapy. Now we can’t do that, 


obviously. The only way we can learn the potentialities of chemotherapy is to withhold 


these other things, and hink that Roger and Dan are really not learning as much as 
they might concerning the potentialities of pneumoperitoneum. It is true that in this 
process of learning some patients might suffer, but that’s the way it is any time you learn 
anything in medicine. That’s why we withhold pneumoperitoneum 


Dr. Tucker: Dr. Medlar, do 


ou know of anything from the pathologic standpoint which 


might bear upon the lvisability or inadvisability of employing pneumoperitoneum 


Dr. Medlar. Mr Chairman, you’re way over my 
Dr. Tucker: Well I’m going to d 


going to drop pneumoperitoneum at this controversial point and 
ask Dr. Paulson tl next question. Can you describe 


therapy along with prolonged antimicrobial therapy 


head 


in instance vhich you would use 
pneumothorax in \ h resection would not be as ippropriats ) more appropt ite 
as a form of therary 


Dr. Paulson: Rep } gain, will you 


Dr. Tucker: Can you des > an instance in which you 


would use pneumothorax in 
ich resection would not | ; appropriate or even more appropriate as a form of ther 


Dr. Paulson: Ull say no, although I’m still not clear on that 
Dr. Tucker: We'll | im ! d it and see if suc! 


long sentence parses better that way 
Let’s put it tl Is Wa re’ i given lesion 1or 


1 one might « pneumothorax 
Faced with such a situatio un you ever think of a situation \ uu would select 
pneumothorax delibera nstead of resection 
Dr. Paulson: No 
Dr. Tucker Thank 
| 


either, 


stion on pneumothorax No, it isn't 
beg jy irdo! ll ask Dr. Paulson another one about pneumothorax—not 


that I imply ! s an advocate of pneumothorax. Are the risk resection greater 


than those of pneun orax used to treat the same type of on—witl 


| prolonged anti 
microbial therap 


y 
941 

suppose because we had 

| Dr. Paulson: I would say not 
| 


you think 


ther question 


ration toda ) the treatment 


umount of function that 


resection of any type on the 


Dr. Paulsor ou mean in ae | measurement 
Dr. Jenku king i of resectior us pneumothorax. What is the 
minimut wuld like to have opposite lung before doing 
func 


resection 
Dr. Pauls 


tion, and I think tl ( taken 
hould be felt that the patient will have adequ ite pulmonary 


resection. I assume that was the 


I would like to e adequate pulmonary 


m: I find lifficult to state 
into consideration in all types of resections. After 


preliminary in 

function to « consideration in answet 
» him out and get inswer, Dan? 

is that I ra It that one could 


Dr. Jenkin omment 


with pneumothor 


perhaps one could not g th resection, the 


lunction 


question seemed 


ii a choice in the question trom a tunct onal standpoint 
in rewara or resection 
Dr. Tucke 0 lo vo ive a comment? 
Dr. Mitch I nk of three situations where pneumothorax would be preferred 


ectior site lung is damaged, vhere the lesions are videly 


ittered., 
onstituts 


mout hrenw 
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Dr. Tucker: ery much. And, Dr. Paulson, ano Can 
of pulmona file 
Dr. Paulson: N 
Dr. Tucker: Is there a ment on this? Dr. D’Esope 
Dr. D’ Esopo: Ne 
Dr. Tucke 1) Mitehe Dr. Jenkins 
Dr. Jenkins: I'd like to ask Dr. Paulson what is the minimal 
he would like to | é the contraiateral lung when he dos. Ex 
opposite lung 
lateral lung having minimal =z 
Dr. Tucker: Dor Does that help anv? 
Dr. Paulson: I st n’t think that that was quite the question. The Zi 77! 
i little ambiguous at the time 
Dr. Tucker: Go ahead now 
to are 
ind where good tl e is not available 
) T ucke You ede that collective these do not 
Dr. Mitch Ye 1) i nt me to answer the iestion i: 
] hee sure 
iD VM iatche | tt there i place for phret We don’t know about the que 
tior f t thor kivervone who has re ted on pneumothorax, using 
tduri ‘ hemothera reports fe 7 fempvema. I have not vet 
heard of P ‘ ea | e not heen reporte: No one has vet told us the 
‘ ‘ tt re thor t ent eate! 
t} esect 
] there ar nger istif tion | nventior thora 
ist the t esent result t , hage the t 
Dr. D’'} t We at West Haven use bage, but I rea ar 
that lest | bout it 
7 I t gt t I Dr. P ent. Dr. Jenkn 
| 


ysav, Don 
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Jenkir t this juestior tated, Bill, be | ion t have sufl ent 
erence ti t 
Dr. Tucke \not Dr. Mitchel 
Dr. Mitche Phis ty trick, B I ote Ul juestior 
Tucker I kre i 
Dr. Mitch I expects 1 to ask someone else. I should answer the question in the 
wav Dan has answered it that I have not had enough personal experience. But, judging 
iro the expenence t t | e heard quoted | ould 8a that ) bage thoracopiast 
might el Pas take the e ot onventional thoracoptast that hen the per 
ysteul lis To ext " ia me set of ril grown With a permanent ombage 
Dr. Tucke \ ght. D | isk vou the question. Is there a istification for 
conventior t} t the ght of re t vith plombage thorace ist 
Dr. Paulson: Yes. 1 feel there is definite justification. I am aware of the advantages of 
extrafascial Lucite ve so far as prese ition of function Is concerned, and the 
result n the hand the have heer eported a el itistactol We have used it, 
not extensive We are prettv good thoracoplast irgeons, and we tend to rely more on 
the conventional the ist By that, 1 don’t mean a total thor ist I mean a 
tailored thoracoplast 
Dr. Tucke Wou vive us briefl our main indications for a conventior thora 
pinast 
Dr. Paulson: We believe that thoracopiast in operatiol! I ompetes wit meu 
monectol We will think i primary thoracoplasty in preference t« pheumonectom 
in many. mal nstance Tr) loes not mean that we do not do pneumonecto! But 
in the case of involvement of more than one lobe, the very common distribution being al 
ipper lobe with the superior segment of the lower lobe, with destruct nd cavitatior 
we preter thoracoplast ecause,. if a resection Is done, more than one lobe ¢ ortior 
that obe must te imected to resection morbidit HNCcreases result 
concomitant or thoracopiast have t be aon I il ol those to 
reduce the size of the e. So. in those, we will tend to do a primary thoracoplast \lso, 
in the ises of destr ( ing e feel that a primar thoracopiast ile 
with a lower morbidity al tality rate. The mplications admittedly being the 
time, it is planned that a resection may be necessary at a later date. But we feel it can be 
Lore far saler under the thie icopiast Posit itu tant tui 
bacilli are other fact ng thoracoplast 
is shared by other tho irweons? 
Dr. Paulson: We I think that it hared | ome others i ea. | can’t sa 
exactly how tar that gor 
Dr. Tucker: | do gather that there is quite a rebirth of interest in thoracoplasty, at 
least in some portior the countr ind I suspect we shall be hearing more about this, 
Now. to come to a fe suestions on resection. Dr. Medlar, would you care to sa hat you 
think might be the in itiol ior a clinician to keep in neal tor the ection OF a osed 
necrot residua tube l on 
Dr. Medlar: There ' ne thing I think the nician should keep in mind alter he 
turt the ise over t thy irgeon and that that the irgeon nh tar gy out the ke t 
ma l it some ne t iterial tron ‘ e ot the necrot ( ol theretore, he would 
nave to tv er ire the ( otherap going to ntinued tor the propel engt} 
of t e after surge 
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Dr. Tucker , lo vou think it is desirable to resect most residual necrotic le 


ions or, if yo | iny should not be resected, which ones? 

Dr. Hall ik 3 true that most of them should be resected. I think it is simply im 
possible to resect the ill. It is obvious that they are not even all palpable by the surgeon 
in those case which are operated: that many are left behind. I think that the judgment 
whether they shoul ected should depend upon the risk. In the poor risk patient, it 
is obvious that ni u ve can’t remove when we would like to. Also, I think that some 
attention h » be paid to the duration of the disease and its probable reversibility. I 
think that, n sa patient with acute disease which is rather widely disseminated and 
which after prolonged motherapy leaves behind only widely scattered and very small 
residuals, parti f some of them are calcified, I would elect to leave them 

Dr. Tucker r. \ what would be your selection of resection for target-point 
lesions? 

Dr. Mitchell idence available to date indicates that resection does not im- 
prove the resu of | ilosis treatment when the target point is reached as a result of 
prolonged combined « motherap 

Dr. Tucker d fo period afterward, as far as data are available? 

Dr. Mitch he « iilable so far amount to 182 cases combining the experience at 
lrudeau and Sunmo id in those two groups there has been no difference in the be 
havior in iod of follow-up of one to four years after discontinuation of chemo- 
ther 

Dr. Tucker yu woul or of resecting none of them? 

Dr. Mitchell J to take a point of view, I’m not at all sure it will be the final 
inswer, but tl wint of view we have taken 

Dr. Tucker: So you are rese very few target-point lesions or none? Is that right? 

Dr. Mitchell: Once in a while we feel inclined to resect because of the patient’s per 
sonality and |} villing or inability to cooperate with the treatment regimen after 
leaving the 

our indications for resection of the target-point 
lesion 

Dr. Jenkir , very few of them. I might say, though, that those are the 
ones that our yeol » resect. Our relapse rate in about 110 target-point lesions in 
which resection did not 0 place in arriving at the target point, followed for four 


months to three i erage follow up of about a vear and ft half, is iround 6 


per cent. For is worth, I think it is roug! comparable to the other 


data that meeting 
Dr. Tucker 
Dr. Paw , nk ti hould mo re I think, though, that the 
. the | ribution of the nodules that remain must be taken into con- 
sideration d ho he patient can be followed after his discharge from sanatorium 
vho is going into an area where follow-up will not be 
f the nodules can be removed by segmental resection, 
those treated only by antimicrobial therapy are going 
we don’t know if we are doing the right thing 
not: but 
Dr. Tuck 
Dr. D'Esop. ire that no one knows whether these things should be resected or 
t, but o I f ing this knowledge. One of the most difficult things in 


tuber os “I hint o remain without con tions, without strong opinions 


| 
| 
| 
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There is so much data evel ne 1s working on these proble ms 

ficult to simply be ignorant. I think one must discipline oneself ally don’t know 
whether to take these things out or not, and at West Haven we do ve residual necroti 
lesions. We know what they look like from Dr. Medlar’s studies. We know thevy’re necroti 


and in most of them there is a communicating bronchus; there are the morphologic pre 


requisites for relapse. We’re not sure of the viability. It is my personal opinion that these 


organisms are dead hut | lon’t know that (nd a good guess is not i fact. We « in only get 
the answer to this problem by follow-up of the unresected and the resected, and there 
hasn’t been enough time ~ ‘ eigh showed vesterda,y 2 the unresected do quite as 
well as the resected in com; ses, but not enough time | lapsed for the 


servation of these two groups. I might just add that I believe the resection of these 


lesions is an operation of election. We don’t urge the operation on patients; we simp! 
that we think that in t} id your prognosis will be better if this is out, but we don’t 1 
it 
Dr. Tucker: Nick, ) nuch additional observation do you think we’l 
can get some firmer sis for answering this question? 
Dr D’ Esopo Oh, I don’t k w. We have followed them now for four vear i good round 
number, I should say, woul years 
Dr. Tucker: It is obvious that there is a disagreement—-Yes, Dr. Medlar 
Dr. Medlar: I have to get into this argument. One point to uphold the surgeon: I’m 
sure that surgeons can | lesions in the lung that are not over a millimeter or two in 
diameter. And I doubt v much if they miss much, if any, in their palpation of the lung 
during the surgical proced that is, if they are looking for it. Now, there is one 
other thing about this comparison of the patients who have not hac section with those 
who have had resectior ‘he ones without resection are put down as failures of chemo 
therapy Well. then let’ put the ones that have had chemotheray nd resection down as 
i failure of chemotherapy and surgery. That is, it’s a failure of chemotherapy whether it 
is resected or not, and I think that should be borne in mind 
I think it is obvious that we don’t have the answers to this and that there 
variation in practice, and I don’t believe the panel can give a definitive answer to 
“ater extent. I think wwever, there is more agreement on the surgical approach to 
the non-target point lesion, either when the sputum stays “‘positive’”’ or when a cavity per 
sists. Would the panel in general agree that there is an indication in such situation 
either resection or collapsing procedure such as thoracoplasty? Dr. Paulson? 


Dr. Paulsor lid agret Kither “‘positive’ or ““negat 
Dr. Tucker i iw a number of heads nodding. Does 
tion to it? I think ) il n fair agreement with ths 
dicatior on toda And wit! 
| | take mint D 3 ve got started 
to the subject of bed 1 oO y asking Dr chell what in his 
s heen the i mito 1s . treatment of tubers 
n the prechemotheray 
Dr. Mitchell: I tl 
time went on, the 
minds: the reductior 
horizontal positior 
the apiece 
is another 
to fight 
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I didn’t ge 
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on what 
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Dr. Tucke \re ] ett ich col need, Rover, that, before antimicrobial therapy 

vas available ‘ est te n getting better results generall 

Dr. Mitch Phere juestion of that 

Dr. Tucke With t t ve ef reference to the ancient ust. Dr. D’Esopo, u ou 
opiniol t ale nt obial theral mi rest i necessal tod than 
meriy 

Dr. D’Esopo: | the but t see! t e that throughout this hole 

eeting I’ve be ‘ I don’t kn ind I don’t ki this either. But I rather 
feel that lk est é Chis to me the wrtant thing that we always kne that 

mtients got trest. We that SOOT eg t X-ra e saw tient vith 
healed le eve ired The real questio not whether patients get we 

th ar ulate ‘ the but it kind patient (nd vou " hat doe the 
phrase hat tient meat I think it u i issification itient 
terms of the te y ter! f their pathology as interpreted by X-ra und u 
terms of the ‘ the On the other hand, it u es a issification of patients u 

te te olog il teri ma fort] if vhat e rea 
need to ki Othe e. I think that we cannot communicate with each other. If one 

rite il iIndred ist treated wit il llator hemotheral eithe! 
before hospitalizatior ite rd, the first questions that should come to one nd are 
who are 1 talking it hat kind of cases are the (nd that I think is the thing we 
have te il el nm tive iture 

Dr. Tucker: 1 rea thought that I had phrased that question in such a way that you 

ouldn’t he VE The question was With modern chemotheray u 

three papers 

MEE the chance and I thought I would do it her 

Dr. Tucke \ tt f fact, I} e one bnef comment to make in reference to the 
three pape! I think that there i in unparalleled opportunit particular nthe two 
large citi of New Y k and Cl wo, to have embarked upon a stud wl ! lid nave 
given an ( to a greater extent than are presenti ivVallabl ind that would have beer 
| iwsigning patient the categories in either olf those two studies on the randol eles 
hemotheray ind hospitalized conditions. Tl bears direct 
sopo has referred to, namely, the comparability of materia nd it ol 
| issignment | , election that I think we can be at all confident here measure 
ments of difference ‘ ke to be amall. Dr. Mitche do vou think that all patients 

hould be hospitalizer t the tart of antimicrobial thera ner there ire wiequate 
laciite 
Dr. Mitch Yes, | ind my reasol f | may give them, are that it lificult to | 
vet patients t it the metructior ibout their chemotheray ind continue it 4 
ong afte th ‘ ot feeling ‘ to take PAS en it makes the k to then 

tomache, t ill t t gs to follow themselves up close inless they have been brought 
nto realizat thy ( f tule ilos The best wavy to learn that ntact wit! 

with othe tient t ire wtor indi othe taffl emi ‘ in te h these | 
things to the 

Dr. Tuck | ther question whicl en the reverse of tl What , 
the i til it | mi t i pate t i- npt int tl I I | 
esion but ture erative lult 


onths 


ina 


patient 
htensteu 


s rather diflerent 


report 


ire to sa vhether vou tl 


ooperative ti imal lesion entire n motherap) 


Dr. DE |, Ll agree with Roger that the be starter 


hospital ure wssible there by 1 exceptional 


hould 
shnouid 


> 
MERICAN TRUDEAU SOCIETY O47 
Dr. Mitch I would he ng under ver pecial circumstance nd elect iu 
lividuals to give that pe 1 discharge after two mi re led that he had got | 
that period without drug | ersensit tv or intolerance aga showed the factors mentioned 
rm the 
dD Tucker: But | tire the reasons you have stated you would still prefe te tart 
therar in the hospita 
Dr. Mitch I meant t t! should start in the hospita 
Dr. Tucker: I think that Dr. 1 po report ver lear howed that the problem 
post-sanatoriun thera pre-sanatorium chemotherapy 
ind I think there wer e data in Dr. Robina which suggested somewhat the 
same. Dr. D’Esopo ld you ii ik it is ever justifiable to treat 
the 
cases | 
GE think it wou e justifiable to do evervthing at home 
Dr. Tucke I think ‘ ( iware of the fact that there undoubted ire going to i 
hanges and that we ild e rather gradually and test out our steps as we go along 
If I understood Dr. Dressk report. however, with respect to one important aspect of 
t} probletr name leer ng the amount of rest in the ho tal. he was deliberatel 
testing out a decrease nthe amount of rest. So | would ke to ask the pane t vhat 
legree of rest in the ! tal the think may be necessar th modern treatment with 
rugs ina patient wit! good ogno Dr. Jenkins 
Dr. Jenkins: Nl il é erely be an opinion on that I feel t it the itient should 
be mitiated on thera t nfining bed rest. The allowance of bathroom pr eu 
vould meet that erits pinion. Subsequent to the disappearance of mptor 
sucl is lever! oug! nad itu I tl nk that the rest progra ould te heralized. He 
ond that I can sav not! ecifie 
Tucke 
Dr. D’Esopo: Tt ome tient in be started or fu iumbulator the first 
thy ome mn the rt of a stud 
Tuck I tl ( gree that, alter the initia eriod ot restriction of 
ind I’m deliberate Tall it that f the irse of the disease in a particular patient 
orable ‘ by the ount of restr fion of if 
ery negatively. I thinl best | the det n this pan ission. But I cat 
k th lest \\ the inge of hulat emothe t the 
esent etate ore Niel 
xe The ‘ the ne refs mi to t ( 
tient nnt thy ‘ | nme e might 
te t if exe ‘ tsoeve t ‘ t ‘ 
egative the e expected t t negative | the I wouldn't 
tient thy t f he } el tts 
] he 1) that su tients, the hig elects hiel 
br. D’ Ex We that: agai t of the stu I this tt to 
| 
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get an answer as rapidly as possibl d we are really straining the idea. We are allowing 
these patients to go back as s s they are discharged if they can get jobs, and to go back 
in most cases to their former occupations. If this is really going to work out—or, rather, if 
it is going | nk V ui better know about it as soon as possible so that the 
structure ot ti j ! I it, al hings that have been built up in the last fifty 
ears, won’t be hur ould tr » get a fast answer, and I think we can get this fast 
answer by strain 

Dr. Tucker: Do ye ny limitations on the type 
to take? 

Dr. D’Esopo: In extreme « hink we still adhere to tradition. If somebody 
extremely hard worker, we mt feel ve good about asking him to go back to that, hn 
the usual occupations we ask the patient to go back to what he was doing before. It real 
is very helpful because many of the patients have to buy their own drugs, and it is easier 
for them to get a job if they go back to what they were doing 

Dr. Tucker: Nick, still, in patients with a bad prognosis, with open cavity, “positive 
sputum, should ambulatory treatment ever be advised? 

Dr. D’ Esopo: Oh, I think not, because the only justification for ambulatory treatment, 
I think, is the success of chemotherapy and, if you think that chemotherapy is going to 
fail or if you know it has failed, then I think we should not use it and we should depend 
on rest. I can’t overemphasize the fact that we must know the kind of case in pathological 
terms. 

Dr. Tucker: I think there probably are some cases in which you would advise outpatient 
chemotherapy on an ambulatory basis, and I think they were referred to in Dr. Lichten 
stein’s paper as “maximum hospital benefit.”” This is perhaps not the most accurate way 
to designate that group 

Dr. D’ Esopo: Oh, yes, we have a few patients whose home situation is good. We first 
get in touch with the health people and say this person is seventy years old and he lives 
with his wife and they have a good home and so forth, and he’s “‘positive” and we’d like 
him to go home. Those should be very few cases 

Dr. Tucker: Just one last question, and I want to read it carefully and to see whether I 
do have general agreement from the panel. May we, on the basis of information presently 


ivailable, look forward with confidence to a further reduction in the amount of bed rest 


and hospitalization which will be necessary with better drug therapy and other ancillary 


measures probal , lable? Would you agree that we may look forward to that, Nick? 
Dr. D’ Esopo: Yes m rather convinced of it, but again I don’t know it 
Dr. Tueh ls Dr. Paulson agrees. Dr. Jenkins? 
Dr.. I caution 
Dy 
Dr all that’s the 
Dr 
I have no right to vote on matters pertaining 
ious patients 


this final session of the American Trudeau So 


| 
Dr. Tucker: A th that, we close iia 
let 
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A Report by the Committee on Therapy 
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therap ompared witl 


introduction of spe« 


monary tubercul nd of other forms of extrapulmonary tubers 


nirequence ol tuberculk 
manifestation of tuberculosis; and 


especially as al 


most other form 


ung thetreatment ol 


enitis is sparse, esp he results of antimicrol 
treatment, but there 


is there no consensus reg 


lated opinion except that ind radiologists, who are concert 
the local ispects ot treat ! cision or by roentgen irradiat on recent 
however, of all of the tie! ith tuberculosis of the superficial lymph nodes « 


from the Toronto Hos} or Tuberculosis in the twent ve 
ites that this is uncor localized form of tuberculosis and th 


ninantly I I dhood, which it is in the first two de¢ 


when the excisiona node tuberculosis 


Dowd?. The princip! 
ch w is establishe 
il excision of supe 110818 
Chere ippears to | 0 do " ub ulosis of the superfi 


oncerned 


effectively treated by excision s 1¢ local result is « 
that roentgen irradiati« ind that, witl 
cently employed, the ire not great. Report 
results of either of these for treatment are limited, and there is little 
the possibilit that superficial | mph node tuberculosis has become 


manifestation of generalized tuberculosis than no doubt it was earlier. Yet 
series', previously cited per cent of the patients had associated tube 
parts of the body, most mmonly in the lungs and in the bones and joints 
Both the surgical anc irradiation treatments are concerned principa 

ymph node tuberculo ind are predicated on the conception that tuberculo 

ents 


ymph nodes is usual ilized form of tuberculosis, of which the portal of 
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new instruments for 


Cardiac Surgery with 
non-traumatic ATRAUGRIP jaws’ 


Now the cardiac surgeon has the working 
advantages of fine, perfectly balanced Pilling- 
made instruments plus the new, nonculting, 


non-traumatic ATRAUGRIP jaws 


Two rows of finely serrated teeth on one 
blade and one row on the other, each set ina 
separate parallel plane, provide a grip which 


will not slip despite high intravascular pres- 
sures Of intricate Operative procedures. The 
surgeon is assured a firm grasp of ussue or 
complete occlusion of blood vessels without 
danger of crushed or perforated vascular walls 
or p doe to intimal linings 

Write Pilling for data on other instruments 
for cardiac surgery 


GLOVER PATENT 
DUCTUS CLAMP 


Th2261 straight 


GLOVER AURICULAR 
APPENDAGE CLAMP 


Th2089 


GLOVER COARCTATION 
CLAMP 
Th2251 straight 
Th2256 angular Th2266 angular 
Th2275 curved 
*Par No 2668538 


THE AUTHENTIC INSTRUMENT IS AVAILABLE ONLY FROM PILLING—ORDER DIRECT: 


GEORGE P. & SON CO. 


3451 WALNUT STREET, PHILADELPHIA 


LSS. 
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Viable tubercle bacilli in dried sputum 
are killed in two minutes by a 1% 


solution of Amphyl.) 


The anti-tubercle bacillus potential 
persists for a week or more on floor 
surfaces disinfected with a %% 
solution of Amphyl—thus destroying 


fresh contaminants on contact. 


for tuberculosis hygiene 


Amphy] is widely applicable for varied disinfection 

needs. It is bactericidal and fungicidal as well as 
tuberculocidal. Bedside surfaces, floors, walls, dishes and 
utensils used by patients or in the laboratory, bathrooms, 
hands, thermometers, instruments, rubber or plastic 
goods—all can be efficiently and economically decontaminated 
with Amphyl. No unpleasant odor. Non-corrosive. 
Non-irritating. Highly concentrated requiring 

minimum storage space. 


Disinfectants for tuberculosia hygiene 
y Chemicals 

G.; Wright, and Shternor 

f the antihac al potential of disinfected 
pplied Microtriology (Jar 


AMPHYL IS AVAILABLE 
THROUGH YOUR 
For samples and complete brochure SURGICAL 
with how-to-use chart, please SUPPLY DEALER 
write to: 


Lehn & Fink Gs 


PRODUCTS CORPORATION 


Dept. 11, 445 Park Ave., New York 22, N.Y 


Amphyl © —brand of alkyl and aryl phenol germicide 
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1954 CHRISTMAS GREETINGS 


i 


1954 GREETINGS 1954 


1954 |) CHRISTMAS GREETINGS |) 19542 1954 CHRISTMAS $ GREETINGS | 1954 


Monumental achievements have marked each era of man- 
kind. One such achievement within reach of future genera 


tions is the conquest of tuberculosis 


This year is the 50th anniversary of the organized fight against 
IB in our country. In these years the TB death rate has been 
cut 90 yet TB strikes every five minutes 


It is within man’s power to eradicate tuberculosis—your pur- 
chase of Christmas Seals will help to make this possible 


This year put two Christmas Seals on every card, letter, and 
pac kage 


buy Christmas Seals 


$1954 |) CHRISTMAS GREETINGS | 1954 
— 
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Lipiodol (Iodized Oil, U.S.P) is the reg 
istered trademark for the original prod 
uct created by Lafay and is the only 


iodized oil meeting the specifications 
of the U.S.P. This product alone can 
bear the name Lipiodop. 


? 


chronic 
cough... 


‘bronchiectasis? 


a a 
Lipiodol 
confirms the diagnosis 


“Coughing is the most impor- 
tant and persistent symptom 
lof bronchiectasis].” 


“...A conclusive diagnosis can 
be made in almost all cases 
by the use of the roentgen 
ray in conjunction with a con 
trast medium. The author has 
found Lipiodol...a most effec 
tive contrast medium.” 


Singer, J. J.: Differential Diagnosis of 
Chest Diseases, Philadelphia, Lea & 


Febiger, 1949, pp. 1953-4 re 
g PI 
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ADMISSION X-RAY PROGRAMS 
made possible by Fairchild 70-mm cameras 


Fairchild 70-mm x-ray cameras, used in 


connection with photofluorographi« equip 
ment provide the easiest and most eco 
nomical method of 
plete admissions X-ray program 


of their 


fractional 


carrving out a com 
be 
rapid automatic and 


film 


cameras have 


operation 


costs. As a result, thes 


become the standard” for 
mass chest radiography The 70-mm nega 
tive is adequate for direct viewing; magni 


tilable if 


whi h have be en 


heation viewing is a' desired 
Suspected positive Cases 
found to average 
cent of all hospital would 
normally be retaken on 14 x 17 film by the 


hospit il radiologist 


between 8 and 10 per 


idmissions 


Report of the Council of Tubercyu 
losis Committees, American College 
of Chest Physicians. April, 195! 


We also urge routine chest 
x rays of all admissions to general 
hospitals. The volve of this has 
been demonstrated in several large 
hespitels throughout the country 
where unrecognized cases of tuber- 
culosia and other chest conditions 
are being discovered 


The complete ly automatic operation of 
the Fairchild Roll Film Camera permits 
one technician to radiograph up to 150 
chests per hour. For smaller hospitals the 
Cut Film Camera offers identical high neg 
itive quality at lower initial investment 
Fairchild’s 70-mm cameras are available 
on all leading 70-mm hospital admission 
units and can be adapted to many existing 
installations. The cameras are uncondition 
ally guaranteed for one 
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further 


year and are 
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consult your x-ray 
Fairchild 
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to support the healthy... 


/, AL 


a vitamin-mineral formulation 
of 21 balance d factors, 


supplementing the depleted diet 


each capsule of contains: 


to fortity the sick... 


536 Lake Shore Drive, Chicago 11, Illinois 


high-potency capsules 
Vitamin D U.S.P. Units meet increased nutritional 
Vitamin B l meg 
needs during illness 
Riboflavir mg 
vyridenine 0.5 mg each capsule of 
Calcium Pantothenat« 
Cobalt 0.1 mg 25,000 U.S.P. Units 
Copper Vitamin D 1,000 U.S.P. Units 
lodine mg Thiamine Mononitrate . 10 mg. 
Manganese 1 mg Vitamin B,, 5 meg. 
Magnesiu 6 mg Niacinamide je 100 mg. 
Molybder mg Ascorbic Acid 160 mg. 
Molybdenum 0.2 mg. 
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ACCEPTED 


‘PASMED’ SODIUM 


INTERMEDICO BRAND OF 


“SODIUM PARA AMINOSALICYLATE 
TABLETS 0.5 GM. 


NOW AVAILABLE 


TABLETS PASMISON 
Each BUFFERED tablet combines 
SODIUM PARA AMINOSALICYLATE 0.5 GM. 
and ISONIAZID 12.5 MG. 
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ROYAL FESTIVAL HALL. LONDON sertion for 25 words or less; additional words—2 cents 
. each. Bot number—75 cents extra. Employment Bu- 
reaue—$10.00 per column inch. Remittance should ac- 
2 Ist to 2 rth June. company copy and be sent to: American Review of 
Tuberculosis, 280 Madison Ave., New York 16, N.Y. 
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THE AMERICAN REVIEW OF TUBERCULOSIS 


ASSURES INTAKE OF 


Each BUFFERED PARASAL-INH tablet <7 BOTH PAS AND INH 
contains 0.5 Gm. PAS and 12.5 mg. INH . = 


Equivereats EFFECTIVE because combination BUFFERED 


Tetal Doily Teblet Intoke Total Daily Yield 
BUFFERED PARASAL-INH PAS Isoniazid 


24 Tablets 12 Gm. + 300 mg 
10 Gm. + 250 mg 

16 Tablets ECONOMICAL and CONVENIENT because 
a : 40% FEWER TABLETS are required. 17 
: BUFFERED PARASAL-INH tablets re- 
place 28% tablets (24 tablets sodium PAS 


0.5 Gm. plus 4% tablets INH 50 mg.). 


PARASAL-INH therapy both diminishes 
and postpones development of resistance 


WELL TOLERATED because UNIQUE 
BUFFER incorporated in each tablet vir- 
tually prevents GI upset even in cases in- 
tolerant to ordinary sodium PAS 
Sodium and sugar free. 
Write for samples, literature, complete information 
Sole Canadian Distributors: 
WINLEY-MORRIS CO., 6579 Somerled Ave 
Montrea! 29, P (). 
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pleasant-tasting 


Carmethose 


caused by PAS and antibiotics 


for PAS nausea 


Blend 2 tablespoonfuls of CARMETHOSE and 5 Gm. of PAS, 
with electric mixer or egg beater. Administer in doses of 1 
or 2 teaspoonfuls, as required. 


for antibiotic nausea: 
Administer 2 tablespoonfuls of CARMETHOSE before each 
oral dose of antibiotic. 


CARMETHOSE, an ion-exchange buffer for routine use with antibiotics 
does not interfere with therapeutic blood levels. 


Bottles of 12 fluid ounces and 1 gallon 
Palatable mint flavor. 


CARMETHOSE (sodium carboxymethylcellulose CIBA 
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WMA 
as Speaking for You... 


The World Medical Association is the only international organization empowered to 
speak for you—before other international organizations in the interest of the prac- 
ticing physician. 

Here’s what the World Medica! Association does for you: 


1. Gives you a voice in the formulation of policies to meet problems of medical 
care on an international level; represents your interest before such govern- 
mental or non-medical policy-making organizations as WHO and ILO. 


Brings you the World Medical Journal; keeps you posted regarding such 
problems as social security medical programs, international medical law, 


standards of medical practice and education. 


Provides you with a means of exchanging information or visiting with 


member colleagues throughout the world. 


Brings you a U. S. Committee certificate of membership for display in your 


office or reception room, 


join now ... with over 700,000 physicians from 46 countries... WMA 


is your only official voice in world medicine. 


WMA is zpproved by the American Medical Association 


Dr. Louis H. Bauer, Secretary-Treasurer 
U. S. Committee, Inc., World Medical Association 
345 East 46th Street, New York 17, New York 


I desire to become an individual member of the World Medical Association, United States 


Committee, Inc., and enclose a check for $ , my subscription as a: 


Member —§ 10.00 a year 
Life Member —$500.00 (No further assessments) 
Sponsoring Member—$100.00 or more per year 


Address— 


(Contributions are deductible for income tax pur poses) 
Make checks payable to the U. S. Commrrrez, Wortp Mepicat AssocraTion 


This space donated by the publisher in the interests of the practicing physician. 
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